ah 


of Knowledge of Materials of Engineering ‘and Stendardi tion of Specifications 
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st “reports were re presented. rogram was unique in h 
attendance of members, committee ‘members visitors sec- sO many round- table get-togethers coverin effect of 
ples y Bet-tog 


a ond only to the meeting in New York two years ago, the _atmospheric temperatures on metals, methods and technique 
Forty-second Meeting of the Society held in ‘of spectrochemical analysis, freezing-and- thawing tests, etc. 
Cty, June (26 30, was noteworthy. registration of Two extensive collections of papers were presented ii in sym- 


(1354 ay been ey exceeded only by the attendance of 1523 « ‘at posiums covering paint testing and shear t testing of oe 
New Y ork in 1937, the latter figure being augmented by — Since this is the year when the Society will issue its trien- 
larger than the average ‘number of visitors. published Book of Standards, it was expected 
The “registration consisted of members, 202 com- intense activity ‘of committees would result in many recom- 
members and 231 visitors, th ‘the number “mendations. All. told, some 107 existing: tentative specifica- 


sitors being about 100 more wierd 1938 tions were ‘recommended for. standard, and fe 


at the meeting, there were over 300 ladies regis- 


representatives is included i in ‘the registration. figure. 
the w week of the ‘meeting, there were about for as "This of 3 56 has 
meetings of committees ttees and in th the 22 sessions (includ- been exceeded only by the 1 1938 A chart 


Important Work Accomplished at Annual al Meeting. 


Tuckerman 


X-ray Protection, by Lauriston S. Taylor 23 
of Rubber Revealed by Mechanical 


+ Masthead ....... ; 
Long- Time 


Publications to be Issued i” Vice- President 


“3 
a | 
4 : 
for consideration are to be reterred to letter ballot for adop- 
Be tion in over 110 standards. These figures are more than ee ql j 
Ss a three times the corresponding statistics for 1938 and exc (i Se 
| a xhibit of esting Apparatus and Related iquipment. by about 50 per cent the last comparable year, namely, 1936. 
4 
a 
_ 


wed tation and collaboration hich | has led benefit 
aco accompanying table arranged 
materials fields involved summarizes 


acted at the annual meeting. In a separete wailing 
of Illinois, on the” * 


there is being sent to each member a letter ballot covering 
‘those actions involving the adoption of new standards or ‘Structural Damage.” After thal 


changes in existing “ones, this ballot being accompanied as_ as materials of construction are not homogeneous, and that 
actually in all materials, at least all common structural ones, 


Customary | by the Summary of Proceedings which gives de- 
4 ae rate there are always n minute areas of high stress, he stated his a 


tailed information on matters covered in the ballot. 
‘belief that if it were not for the relief of : stress. by localized 


A list of new tentative standards appears on another page 
‘inelastic action, it would be very doubtfy 


ae 


this BuL LETIN- and there is also an article listing the _ inelastic 


standards which were reasons, structural and machine parts would stand ‘up In servic 
"many cases because of” “replacement or “Structural damage to material, at least, thai caused by static 


ote "Toads rarely ever takes 5 place until an appreciable volume of 


In conjunction with the meeting, was § the material is involved—a volume comprising thousands of 


3 Fifth Exhibit of. Testing Apparatus and Related Equipment, nt, grains or of fibers, hundreds of thousands of space | lattice 


a large ‘number of new items displayed for the first cells, and millions of atoms. . . This makes it seem ‘that 


time. Several Society | committees and a number of govern- —_— methods might 


and research institutions ‘participated with special « theory has yet been developed than the mathematical theory 
hibits. The Society's Second Photographic Exhibit rer elasticity and since it may be regarded as ‘statistically | true 


considerable interest. - Both the Section on on Photomicrography — ” when | applied to ac actual al materials, he proposed to retain it 
the General Section included many y splendid examples. and use it until a better method has demonstrated. 


200 ‘prints were submitted. General discussions of the He ‘said, believe this attitude is ty pical of the applied 
——* ond Photographic Exhibits appear on another page scientist. ] believe it to be an attitude not only justifiable 7 
“ar” 


but praiseworthy in our reactions to the actual problems of 


Me materials and of life. recognize the danger o of becoming 


President, 6. Delbridge, presented his respectfully call the attention of the traditional learned pro- 


presidential address, at Petroleum,” _fessions to this. attitude, and suggest | it is worth 


"industries, "The address given at the foomal opening elastic by 
‘session: on Tuesday. In paying tribute to the work of ‘stic action, (3) fracture, and (4) damage by continuing 


Society and the it has rendered to industry, he deformation or “creep. He felt it advisable to limit dis- 
attention to the fact that industry w was cussion to these four types | and not to consider subjects of 
corrosion impact, wear, etc. He out | that i in 


_As high- speed camera shows that neither bubbles nor pieces 


producer, the unique ii S. T. M. wood or metal fracture at once.” They fracture progres- 
since ‘many of ‘its are of personal interest to rely, but t in some cases SO rapidly that eye cannot follow 
the individual consumer. the: progress of the spreading crack. He indicated that the 


In the constant e» extension of better inti at lower prices only’ tests for resistance to creep that seem at all reliable were 
he indicated the attention and ‘support t given | research as a those involving direct measurement. over a time of at leas E. 
vital factor and that | the had again _and 1000 hr. In connection with fatigue tests, sounded 
again been the coo t to put confidence in short-time fatigue tests. 
A 


Actions AT ANNUAL MEETING AFFECTING STANDARDS 


“all at once a and nothing first” but ‘stated the 


Existing Standards Revisions and 
> inWhich | of Existing Existing Tentative | 
Revisions Standards | Tentative | Standards | _ Total 
* _— as o Will Be | Tentative | Accepted as | Standards | Withdrawn Tentative 
Standard a Adopted Standards | Tentative Revised Standards 
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4 = 
2 
id 
— 


- From left to right: President- elect H. H 
_ Morgan; H. F. Moore, Marburg Lecturer; 
Carlson, ‘Dudley Medalist; Pres. 
ident G. Delbridge; C. ick, 


Secretary-| -T 'reasurer, 


the winner of the ‘Charles B. Dudley | Medal Crosby for h his low poe 

ni nd low 
for 1939 to the President at the session on Wednesday after- on nine golf balls. Hutchinson won second 
noon, Prof. M. F. Sayre, Union College, chairman gross and his prize of nine balls. For the low net 
Dudley Medal Award Committee, sp , spoke on and kickers event, were triple ties in each case, the 
= former. being won on a draw by A. Stewart who took six 


; “Thirteen years ago , this ‘Society initiated an award in memory of 
et man who had been actively concerned in the founding of the So- _ golf balls, and the latter by G. H. Clamer, who was we jarded 


a ciety and largely responsible for its growth through many years. This | a dozen golf balls. J Gross scores es ranged from the low 80s — 
award, in recognition of o one of the basic interests of Charles” to 105. The tournament was in the charge of the i 
Dudley, was to be given annual! consisting of Harold Farmer id G. Clamer. 


of outstanding merit constituting an 1 original on research 
presented Silene Ge ‘While the turnout of golfers. was excellent considering the 


did not personally know Doctor Dudley, except casually, but in this event for next yea 
from the slight knowledge I feel that for an award of this kind he © made. rae 
would have demanded a clear thinking analysis of the ‘subject under ; 
investigation, an elimination of non-essentials and an emphasis v upon 
essentials; and I feel that he would have placed considerable em- IN ‘REPORTS — 
" phasis upon a desire that the result obtained should have been of — Several “of the committees which reported at 
definite tangible benefit to human progress. Your committee feels meeting submitted modifications of their reports, and in. “cer- 


_ that the paper presented by Roy W. Carlson last year upon the a x 
‘The Drying Shrinkage of Concrete as Affected by Many Fac tain cases: not in 


tors,’ 


“Mr. Carlson, in somewhat bashful calls this t standard olid: ted 
ress report ; but your committee feels that for this ‘progress report’ he | rew its recommen lation ac 


deserves this year’s Dudley Medal “Award. Mr. resident, it specifications: covering carbon-st steel forgings and instead will 
a gives me great pleasure to present to you Roy W. Carlson, a physicist submit this as tentative e through Committee E- 10 0 on Stand- 
turned engineer, graduate in 1922 of the University of Redlands in Same) at the same time recommending that the existing stand- 

California, graduate student in physics at California Institute of ard . 18 whith. covers both catbon and alloy steels, continue 


ne Technology, engaged in cement research at the University of Califor- 
> 
nia in connection with the Boulder Dam, now Associate Professor 0: ndard. A yap: certain 1 requirements fo for 


Civil Engineering at the Massachusetts Institute of Technology, bolts is 1s be added to the consolidated 


only a few days ago honored by the degree of Doctor of Science by 


TOURNAMENT 

Despite inclement weather, the Twenty. -second “Annua 


Golf Tournament went off as scheduled on Thursday after C-12 on Mortars for Unit Masonry withdrew two 


th ms in its report, namel the rimer on cifications 


ey ‘tournaments have teen held, through | the courtesy of and tests for | masonry mortar and the proposed specifications — 
‘G. H. Clamer, . member of the club. This year particular in- for mortar. A doctor test for motor fuels which appeared in — 


-_ terest st was centered in the new A. S.T.M. . golf cup which ieee Preprint 0 of Committee | D- 2 on Petroleum Products and 


“up for competition by the Climax Molybdenum was withdrawn, and certain additional recommen- 
whose vice- C. M. Loeb, had retired in 


previous cu 
hes 


emphasis upon the character of the aggregate as being the main at the meeting are included in the summary Of Proceedings 
of 1 & factor in determining the amount of shrin structures, being sent to cach member under separate cover tenon ae 2 
new tentative test for autoclave expansion of portiand cement 
| which there has been extended discussion for the past 
a 
— 


Left to right: H. M. Wyman, Fuller, E.N. 

pheric corrosion tests on galva anic couples ov over a seven-year 

tions of terms to “proposal by Commit- period as wel of preliminary tests 

tee B-4 that the method of bend testing of wire (wire for 


sadio tubes and incandescent ps) be adopted as standard 


Among other important matters ‘not covered in preprins 
was the action of Committee A-9 on Ferro Alloys in recom-— 


ferrochromium “were ac epted for” 
= Certain other changes and additions were pon "Ten existing tentative emg covering various types 
full details are given in the Summary of Proceedings whic chromium and chromium- nickel castings were 
be consulted. mended for adoption. as standard by Committee A- 
Among the recommendations in the extensive report sub- 


of the reports "standing committees were mitted by Committee B- 5 on Copper Copper “Alloys, 


‘the specific fields covered, and Cast and W rought, w were six new tentative standards covering 
many of them included very important recommendations on the following: leaded brass ‘sheet and strip; copper- nickel 


these were a few outstanding. The report  Copper- nickel- “zinc alloy sheet and strip; beryllium cop- 


‘Committee A- 5 on Corrosion of per bars , rods, sheets, strip, p, and wire; copper- hase- calloy 


this most extensive one (110 pages), notable forging rods; nickel- silver sand alloys; and classifica- 
‘tion of cast copper base alloys. a 
and | wire ‘involved in its ‘extensive field tests, 
in addition to these 55 pages of. data, there w were” given ‘ 


a: 4 results of the | atmospheric corrosion t tests after exposure 
of about two “years at each of the eleven locations. The large | number items presented at ‘the meeting, some 


_The of ‘Committee B- 3 on Corr 122 | P ts and it virtually impossible tc to 


ys included results o (Continued o on ‘page 8) 


= 
Griffin, James d’A. Clark, R. G. E. Ww. Herzig, M. Snyder, 
“MacDonald, ‘Hagar M. Loeb, Je, T. D. ‘Parker 


— 
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‘HE recent election of 


_ meeting by the tellers resulted in the unanimous Division, “National Bureau 
H. H. Morgan as (1939- )-1940), G. Ff. Lun- received his A A.B. degree from C Jornell University, 
dell as Vice- President (1939- 1941) and the following as 1903, 3, and his Ph.D. degree i in 1909. From 1903 to 1906 he | 
members of the: Executive Committee a3 was i instructor in chemistry at Northw estern University and, 
PRESIDENT 
. Morgan, the new President, Manager, R 
‘Tract Fastening Dept., , Robert Hunt Co., Chicago, 
was graduated from Lewis Institute, o hicago, with the degree ae He is a member of several A.S.T.M. committees, including ‘es | 
Mechanical Engineer. Consequently he has been closely A-2 Wrought Tron , A- 3 on Cast Iron, A-9 on 
connected with testing, inspection, and research problems in ‘Alloys, A- 10 on Iron- Chromium, Iron- Chromium. -Nickel and 


u 
— = 


hes been connected with this company since 1904, when he s standard analyzed samples 


xe he field of materials. - Beginning in 1907, he was in charge — - Related Alloys, B-2 on Non-Ferrous Metals and Alloys, B-4 
of miscellaneous ‘inspection for his company. In 1910 Electrical- Blectrical- Resistance Fur- 


this capacity until 1917; "also from 1912 1917, he was of Committee E-3 on Analysis of Metals and 

Manager of the Hunt Cement Testing Laboratories. During "Subcommittee i on C hemical Analysis, of Committee C- 14 on 

the period of the war, 1917- 1918, he ‘represented | his com- Glass a and Glass Products. A member « of the Society since 


_ pany on war materials inspection for the Engineer Corps. 1918, he is completing a term as a member of the Executive 
a US.A., becoming Captain. For the next ten. years he w as s Ce ommittee which began i in :. 937. Dr. Lundell i is also active 
Manager of the Pittsburgh Office and District of his ‘company in the work of other ‘groups, is Councilor of the American” 

and since 1928 has been i in his pr ‘present position. ‘Chemical and Associate Editor of its journal, and 


Dis. Morgan has been v very ettive AST. M. chairman of the Board of Editors. of the ‘Analytical Edition of 


in the work of other groups. From 1 1932 ‘through 1938, he Industrial and Engineering Chemistry. He is a member of 
vas chairman of Committee on ‘Steel. and ‘previously the American Ceramic Society- 

headed its subcommittees on pipe and tubing materials he 

on reinforcing s steel. ‘He i is a member of Committees A- 9 on 

Ferro-, Alloys and E- 1 ‘on Methods of Testing. . Since 1938 he or Executive 

served as a one of the A.S.T.M. _fepresentatives o1 on the ‘Allen, Chief Chemist, Mechanical Goods 
: Standards: Council of the American | Standards Association and Division, F irestone Tire and Rubber Co., Akron, Ohio, fol- 
is chairman of Sectional ‘Committee. B36 on Standardization — lowing his graduation from Case School of Applied Science 
of Dimensions and Materials of ‘Wrought-] Tron and Wrought- in 1922 with the degree of B. S. in Chemical | Engineering, — 
eel Pipe and T ubing. _He also i is the A. ST T.M. “representa: was employed at the Mechanical Rubber Cleveland, 

tive on the AS. AL Mechanical Standards _ Committee. ey Ole from 1922 to 1925, and then until 1927 he was with : 
t of the / ec umittee this company it in | Chicago. He has been affiliated with his 
; he became Vice- President i in 1937, his term expiring in June _ present company since 1927. In 1929 he received the degree 

of this ) year. His other society affiliations include The rang of Master t of Science, and in 1931 the degree of ‘Chemical a 

can Society of Méchanical E Engineers, American Society for Engineer—both from Case. He hi has been active in ‘the work 
Metals, Western | Society 0 ty of Engineers, and American Railway of the Society for many years, "particularly Committee D- a 
enoesing A Association. He i is also : a member of the nen ae on Rubber Products and several of its subcommittees, and i is” 


Rubber Products: 
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‘Vibrati ion. He also represents Committee D-11 on He a member of the At “American Institute of ‘Mining and 
the Section on Indentation Hardness of Committee E- s: bee M nibuieaicel Engineers, British Institute of Metals, 
Methods of Testing . He is a a former member | of the Akron American Society for Metals. 
- Allen i is a member of the American Chemical — and the J. L. McCloud, Metallurgical | chemist _F ord Motor Cn, 
_ Dearborn, ‘Mich., a graduate of the University of Michigan, — 


class of 1913 with the degree of Bachelor of Chemical al Engi- Se 


neering, in his senior year was assistant to Dr. _Gomberg, 
Professor of Chemistry. Following this he was em- 
arny N. received his degree of B.S. 
in Chemical Engineering ‘in 1913, at Massachusetts Institute ‘Plant. 1915 he has been with the F ord C ompany. 
_ of ‘Lechnology. ‘He € spent two years in graduate study, during ba For the period | 1917 to 1920 he was chief chemist with Henry . 
which period he v "was also instructor in analytical chemistry. Ford and Son, manufacturing tractors. When the company 
_ From 1915 to 19) 18 he was chemist at Bird and Son, and in was manufacturing airplanes he served as chemist and metal-— 
<a 1918 became affiliated with the Congoleum Company as chief — lurgist for that division. Since 1928 he k has been in 1 charge of 
chemist, Marcus Hook. From. 1924 to 1927 he was chief paint formulation, specifications and application. Mc- 


chemist of Congoleum. ‘Nairn , Inc., Philadelphia, later becom- Cloud is affiliated with many phases 0 of A.S.T. M. < and 


= director of research, Kearny, N. : In 1934 he was te for many years he has been a member. of Committee D-1 1 on te 


pointed to the position he now holds. In the Society he has Paint, Varnish, , Lacquer, and Related Products and Commit- 


re active in the work of Committee D D-1 on ‘Paint, Varnish, <a e D- 2 on Petroleum Products and Lubricants. | He i is chair- 


Lacquer, and Related Products and is a former member of man of “the D-2 ‘subcommittee on pour point and viscosity 


& 
: a Sommittee D-2 on Petroleum Products and Lubricants. He is Ame member er of the Detroit District Committee since 1935, he = 


tes a member of Committee D- 6 on Paper and Paper I Prod- is at present Vice- Chairman, He has written numerous papers 
ucts. Mr. Bonney is active in the work of numerous ‘other and ‘feports on metals, oil requirements, and paint OR: 


Institute ot Chemists, and New Paint and Varnish Director of Research, “Lone ‘Star Cement 


N. Y ., has been concerned with the fields 0 


‘the of B.S. in ‘Chemical Engineering from | Case Schell’ 
s. ‘Poller, Works of Applied Science. (Degree of Ch.E. in 1918, Case.) 


ieee General Electric Co., Schenectady, N. Y., was was first with the Crescent Portland Cement Co. _ From 1 1913 


_ Braduated from Syracuse University in 1911 with the aes to 1921. he was a assistant and later chief chemist at the Hous- — 


B.S. in Chemistry. He began career with ‘the Texas Portland Cement Co. . Then until he 


be "Electric Co. asa member of the Research Laboratory in 1911 was chief chemist, ‘the Lone | Star ¢ Cement Co., cat Hudson, 
and became Engineer of Materials in the Works Laboratory N. Y. Y. Later he became assistant ‘and chief chemist of the 
in 1938. Mr. Fuller has been very active on several A.S.T.M.  ‘laeeenatieal Cement System, which position he held until 
committees, in particular: Committee B-3 on Corrosion 1952 when he became and research enginect of 
Non-Ferrous- Metals and Alloys, of which he has been chair- Lon one Star Cement Company. 
man continuously since 1927. During this time the commit- ‘Director of Research. - Me. Sw pat has been very active in the 
tee inaugurated some of the most extensive corrosion | tests yet 
undertaken. For many years he has been a member of the © 
Research Committee on Fatigue of Metals, Committee B-2 Association on the Joint Committee on and 
_Non- Ferrous Metals and | Alloys, and at the Present time he Reinforced Concrete and is a member of the Technical Pro 
represents his ‘company on on more than 20 other standing com- Tems Committee of the P.C.A. He a member of the Com- 
ittees. He has written many papers on metals and alloys. mittee on Research of the “American Concrete Tnstitute. 


pparatus Exhibit, t ‘Atlantic: City, 
lee oe Shown fo or First Time; Research an and Comm nittee 

s of many of afternoon 3 and during | the two evenin when ‘it was open. 
and visitors ; who inspected ‘the Society’ s Fifth Two of the hotel’s large function on rooms were used to provide 
Exhibit of Testing Apparatus and Related Equipment held necessary space. 
throughout the five days of the Forty- second Annual Meet- _ During the interval two wo years: Exhibits there 
os ing, : and from exhibitors’ reactions it was an extremely worth- _ are many important developments in the field of testing ap-  § 
while and successful one. _ Displays sponsored by the € com- paratus and related equipment. Perhaps the outstanding 


panies i in the apparatus and laboratory supply industries were feature of 4989 Exhibit the large he 
well designed with on duty. ‘Through- 
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s extremely interesting 
conception of the import ance of this 


suppl 


The following companies ilk: part in the sec- 


‘tube ‘with charts ‘and descriptive material, 

showing time- -temperature curve with colors, tem- 

Christian Becker, tion cand floors were included in the display of Committee 


-Brabender Corp. 2 
"Central Scientific C -C-5. Committee D-1 displayed a hydrometer feading i in 


Eimer & Amend. pounds per gallon ‘of turpentine with te temperature cor- 
The Electric T achometer rection tables, and also showed a number of ty pical panels 
: which gloss measurements had been made in accordance 
with: the new method of test for specular gloss of paint fin- 
shes. Committee members and v visitors were asked to make 
“Metals and Alloys.” classifications, th the resulting data to be studied by the 
National Carbon Co., Inc. AS “committee. ec. photoelectric "photometer for measuring the 


Parr Instrument Co. 
_E. W. Pike & Co. 
Testing Machine Division American } Machine the Symposium on Testing of Soils 
Rubicon Company. was display "sponsored by ‘Committee D- 18 including 


George Scherr Co. 
L. Scott Co. 
2. J. "Ta agliabue Manufacturing charts used in this work. 


er ati - 
er- metals and other informati ion had 


A 
of the Natio! tee bi conmi display of X- ray 


4 
Bureau of Mines were very attractive and educational. radiographs for Committee E- -7 on Radiographic Testing. 


‘ 
_ Conain work of Beil Telephone 1 L ee and also Prince- Special viewing cabinets were furnished through the courtesy 


4 ton University attracted interes ‘the Eastman Kodak | Co. Among the features were 

Committees in the exhibit included group of radiographs s selected from the set of the United 


Committee C-5 on Fire Tests of and Construction. members ha aving submitted prints. In the A. S.T.M. booth 
Committee D-1 on Paint, Varnish, and Related Proc 
Committee D-17 on Naval 
Committee D-18 on Soils for Engineering 
Commit E-2 on Spectrographic . Analysis. 


{ which the Society is active. There were notable develop- The display of Committee B-3 arranged by Gorman, 
“giving a good 

corrosion Photooranhs and other material supplemented dis 
> 

i 
4 iE 4. 4 
|) 

From the beginning technical and scientific aspects of in- graphy and chemical analysis was developed by Committee 
the field of E-2 and proved to be of considerable interest, particularly 

stressed, and display sponsored by various research labora- view of the Round-Table Discussion on Spectrochemical 

: 
ee | 

| 


G. W. Morey 


had the opportunity to obtain tests with | an in n this 
pr the material presented, “including discussion field participated, the session “extending over several hours. 


be ‘published in the” 1939 ‘Proceedings, to be sent to It wa was the “conclusion of this” round table and also of 

ach member late in the year. Some mention can be made, conference on accelerated weathering tests, 

however, of outstanding groups of papers and reports, ; all of should undertake through appropriate committees organized 
‘eg _ which attracted considerable interest. This includes the ae to result in the dev velopment of reliable data and the 


posium on Paint Testing sponsored by ‘Committee D-1 in- establishment of f recognized test procedures. Several papers 
1h & cluding: eleven informal technical papers and discussions on on on fatigue and corrosion in the s sixth session were of special 


topics” as” measuring gloss, testing elasticity and hard- interest the ferrous and non-ferrous metals. groups 
ness, texture, stability of dipping coatings, heat resistance, cerned with this work. 


bending tests, consistency and the like. These ‘items were session had been lanned don the “subject of metal- 


not preprinted tography, magnetic testing, radiography, but to “permit more 
a. The session on water, including five ‘technical papers, was time for discussion this was split. The group concerned with y 
marked by a very interesting discussion ‘on some of the radiography m et con ncurrently_ with the other. Four papers 
problems involved, discussion clarifying a aumber of di 
1po P pape 


_ One of the interesting a eas: in the session on metai- 

graphy involved metallography in color by R. P. Loveland, 
discussions, including ‘the one on effect of sub-atmos 


a pheric temperatures ‘properties of metals and the Eastman Kodak Co. large ‘number illustrations s were 
discussion on fundamental, methods and technique of spec: including many demonstrat- 
-trochemical analysts, the latter r covering both morning and UF 
afternoon periods. first-named discussion was ‘sponsored 


at by the Joint Committee on Effect of Temperature on the od 
Properties of Metals, informal discussion being preceded by 


two papers, one dealing with | Charpy relationships, the other, Friday dev to 


factors affecting notched- bar impact tests. Discussions then crete. The here were two papers. on determi 


opper and copper alloys, urface and” particle size dealing wit with new 


technique, and six papers coverin g various as ects of con- 


crete and concrete aggregates, these being in addition to the 
extremely interesting session on spectrochemical ana 


sis covered fundamental methods, methods of excitation, and appended the Feport of Committee C-9. 
methods of spectrophotometry, discussion, and with closing session covered non- n-ferrous metals chemical 
many questions and answers. The intensive interest in this: analysis, with eight” committee reports and three technical 


subject was definitely “evidenced by the enthusiasm during “papers, not not including tv two appended to th the report of 


ASTM August 1939 
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| H. Whitcomb and H. J. 
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nterestin Ph. 
‘Competition | Held. 


Photographic Committee, associated with Mr. Loveland 
NE of the very interesting annual in the selection of winning prints in the Photomicrographic 


‘ing ao was the Second Photographic Exhibition end Com- - Section were other authorities i in this field. The winners al 


the General Section, a amateur class, were: “First pt rize, “The = 
petition on the subject “Testing and Research in Naaeilinig. 3 P = 


Materials. Comments of the members following the Oxy- Acetylene Torch,’ "entered by C. Barnes, ‘Battelle 


exhibition held in 1938 indicated a very” definite interest second | prize, “Proportional Limit Test 
and the decision to sponsor another at the 1939 on Fully Threaded Stud,” Ww. Craw ford, Edward Valve 


3 
_ meeting was ‘the logical conclusion. However, the very splen- e' and Manufacturing Co. Inc. Honorable ‘mention was given 


___ did response from members and others was unexpected, and the picture, “Miscible?” by C. A. Downing, Municipal Test- 2 


Laboratory, City of "St. and of fed 


a 


J. Me: «Co. the Section on Photomicrography, first and thir prizes 
P. Loveland, Eastman Kodak Co. to Dr. J. E. Wilson, Bausch & Lomb Optical Co., the 
a ‘first prize being awarded for a colored photomicrograph. — 
There were two sections—- Section and a Photo- The second prize was awarded to L. L. Wyman, General 
= micrographic Section, the latter being developed under the 7 Electric Co., chairman of the Society's Committee E- 4, for 
auspices of Committee -4, R. P. Loveland v who re represented series of three prints 


Nothrup 


commendations from those at the annual bespe 


@ 

— 

cal 
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ad 


Limit Test on Fully é 
photograph in the ASTM. 


ng 
aphic Competition, by W. Crawford, 


anufacturing C 
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Recognition of F y Past- of men 

2 ret fly as he was called. Doctor Delbridge presented the two } 

personal members" and “the” representatives with engrossed 

con inuously for 40 years, two individual members and two to the interest in this s ceremony | announce. 


‘companies who have been members since 1899 were honored ment by Mr. Ogden of the assumption by! em company y of a 


at the first session of the Forty-second Annual Mecting - Susta 
seh Chen have been mem- another portion « of this BULLETIN. 
remist, Bureau of Highways, This brings the total of individuals and 
Steel “a Iphia. The , Jt., President, Logan Iron and been affiliated continuously for forty years to 16, Albert 
teel Co., Philadelphia. The two companies the Robert auv eur, one forty- year _members recognized at 


Hunt Co., which “was represented at the “meeting by its 1938 


Ogden, who i is also a | personal | member of the 

Society, ‘od The Lowe Brothers Co., represented by E. Measuring Wear of Bearing Surfaces 

Fasig, General Superintendent. The Robert W.HuntCo.did me to tis 


NQUIRIES received from time 
s cify any Society re rcsentative until 1911 Ca 
yo measurement of wear or abrasion. recent note in 


WwW. Hunt 
“tain obert W. Hunt listed. Captain Hunt was Technical News Bulletin of the National 


president of A.S.T.M. from 1912 to 1913. At the present “concerning this subject may 


time F. M. Randlett, Vice- President and General Manager, i is 
“Some months ago a new method for measuring accurately the wear 


the official Society representative, which takes place on bearing surfaces of machinery was developed at 
pre? In 1899 when The Lowe Brothers Co. became members of © the Bureau. The method consists in making minute _ indentations in 
the > Society, they | were represented by Houston Lowe, the Vice- the wearing surface by means of a specially shaped diamond point. A 
material is worn from the surface, the dimensions of the marks change 


President. iL ater Mr. John G. Lowe, Secretary, wes the official a with the amount of material removed. Measurements of these rang 
since 1924 Mr. asig has served in ‘this sions” then indicate quickly and accurately the amount of wear that has 
eae tes taken place. The method is already being utilized in cooperation with © 


ensed_ 


other agencies, and a private has been 


yea mers were presented to Doctor Del- 


= 
— ; 


Warren E. Emley 


ANY papers under this caption have a of use considered. It is 
ared in A.S.T.M. "publications. ‘. They have dealt with . erally t true that an article which is quite valuable “sh one use 


ite ems as the accuracy Of precision of test data, the value is entirely worthless for another. | pas: See HI OS 


an average 4 and: similar matters of “great importance to the — La _ The relationship b betw een the property measured and the 


~ testing engineer. Fortunately : such p points are in - general s sus- a value of the article | may be aw definite and obvious, or 


ceptible t to treatment by “mathematical formulas. “Assuming — may be only general. 
‘that such matters have been competently handled, so that the former case, the ‘relationship betw een the property 


we are reasonably sure of the correctness of the numerical ‘measured and the value of the article is sometimes so obvious 
results, within known limits, there still remains s the broader we are apt to lose sight of the true meaning of the test 


question | as to just what the ‘results mean in terms of the result. tensile strength f for example. There are “many 


cases where articles are designed to be used in tension, and 


‘The value of an article is related to its cost or price ¢ only © ys of tensile strength therefore gives at at one 


and sometimes quite indefinitely. Value i is made criterion for. estimating the value of the article. 


p of tl three items: (1) the suitability | of the article to per- Ba The cohesion of | Particles, upon n which tensile strength | d 


aie the service expected of it in a satisfactory n manner ; a pends, is governed i in large measure by the chemical compos: . 
Q) the durability of | the article when used for that service; ; tion and physical ‘makeup of the material. But these factors 


requirements as to the us user may de- are. constantly subject to change, either designedly as by heat | 


treatment of steel, or adv Iventitiously as by change of ‘tempera- 
There seems to be a grow ing tenella: to believe that test- ture. Tensile strength 1 may may therefore be considered as being, 
ing methods are designed to measure the value of an article. in n a sense, an inherent property of the material, but it must — 
not always the case. Many methods used for ‘not be thought of as having an absolute definite value. ‘This 
“plant control,’ where the results of the test ‘merely ‘tell situation is further complicated by the necessity of using: 
w hether today’s s product | ls similar to or different from that ‘ some machine for ‘measuring tensile strength and thereby. 
made yesterday, but not whether today’ Ss ‘product i is better or = unavoidably introducing certain machine variables. The size 
worse than that made ‘yesterday. A manufacturer of fabric and shape of the test specimen, the rate at which the load is 


who intends that his product shall have 64 threads per inch - applied, the amount of water which the material contains at 
| warp and a similar number in the filling will make the time of the test—these are a few of the variables which 


: ‘routine en this product to make sure that his intentions may have a marked effect on the tensile strength as measured. 


itt 
are carried out. If he finds the thread count to vary y f rom 4 ie So 10 long : as all of these f factors are © maintained constant, that 
these beyond what he has. set as a € 


ne 


60 68, 64 68 60 is of the value er, it is | frequently qu mall that condi- 


tions to which the | article is exposed i in service will be at all 


Unfortunately, this kind of “'stop- or- -g0” "test is being need- similar to the conditions under which it is tested. The | tensile 


—lessly used in some specifications f for the acceptance or rejec- -: strength as measured in the laboratory may bear only a very . 


‘Gon of materials. % A suitable test of this kind will, of course, general relationship to the tensile stress which the article will ") 


assure the purchasing agent that each lot of the same material withstand in service. A manila rope which will withstand a 


will be just like the previous lot. If the previous lot had _ tensile stress of 50,000 Ib. when tested according to the stand- 


proved satisfactory i in service it protects him against t receiving ar ard procedure (conditioned to ) equilibrium with h air at 6S F per 
inferior material, but indiscriminately applied, ie anny aio « cent relative humidity at 70 F.; speed of testing machine 4 in. 
him from. m getting anything ‘min.; distance between jaws, 6 ft.) may withstand 


‘There are many tests, however, which have been dev eloped little » as 25, ,000 0 or as ‘much as 100, 000 ‘Ib. in actual ‘service, 
to measure the e value of an article, or some property ‘elated depending up upon the conditioris. It r may be soaking wet, or _ 
thereto. But here, the results of the t tests be inter- may have lain i in the sun 1 for many hours. T he ‘load | may come 

-~preted with discretion. One must always ‘remember that value on with : a sudden jerk, or it it may come on on slowly sind: senain 
is measured by how well the article is adapted to the in- ers many hours. The distance between the fixed ends oy aa x 

tended use, so that not soy the nature of the article but also. 2 ft. or 600 ft. It may run 0} 
eer or ended i in various ways. 
PAPER INVIT! ED, for 

"publication, or for the attention of the author. Address all communi- It is _ frequently worth property 
cations to A.S.T.M. Headquarters, 260 S. Broad St., Philadelphia, Pa. By rhich is of no ‘particular interest pe er Se, in order r to get a 
“Chief, Division of Fibrous and Organic Materials, National Bureau of general: idea of the re quality ¢ of ‘the article. 4 ‘Thus we measure | 


* Assistant Chief, Division of of Mechanics and Sound, Netions Ba u < - the p pH of leather, no not because w: we have a any particular interest 


_in the — or alkalinity of the leather but because we have : 


— — 
a 
q 
— | 
a 
ing manufacturing process. A thread count of 60 by 68 or of order. But if the testing method is varied in any particular, = = a 
two 4 68 by 60 may be a serious matter for him, because it indicates then the results may not be and in many cases are not com- $M 
sed 
the. 
| 
age 
im 
= | 
sed 


“a5 difficult “measure. We therefore would measure tensile and hat is still to jump to 


building code requiring adequate s standards of building con- 


proved by ‘experiment if the leather much more acid committees of the Society have taken great pains i in 
than a pH value of 3, it is certai in to deteriorate. rapidly, i ing just - when the: testing methods which they have developed — a 
It is customary to specify that a cotton sheet having a given: should be used, -and—more important—when “should 
weight a and thread count shall have a t breaking strength o of fnot not b ie Each “method will presumably 1 measure a specific 
=a less than 70 Ib. per inch of width, not because 65 lb. would = [property of the article or material. Is the user interested 
not be ample fi from directly 0 or indirectly in this property SO, does he have 
know “that a strength | much lower ‘than 70 lb. is usually an enough experience with the use of the particular material for 
indication that the cotton has been -overbleached and « -conse- the particular purpose to be able to ) interpret the test result | in 
will soon wear out i in service. terms: of service: ? Since no one but the user knows exactly 
We might some time have learned from experience that if what ‘conditions the article or material will be subjected to “<7 
a certain kind of material has a high tensile strength it will — service, no » one but he can answer these questions. __- 
- also have a high degree of resistance to weathering. . Tens ensi oy Tensile strength i is easy to measure; re; there a are ‘standard test 


is easily measured, “but, if the mz terial is not to be . ‘methods | available, and most laboratories “are equipped to 
subjected to tension in service, i ‘it would be of no di direct in- make such tests. There seems therefore a growing: tendency 


tl terest ; “resistance to weathering: is of direct interest, bat is to measure the tensile ‘strength of everything that c comes 4 


a strength, and using our experience | to give | us a a method od of 
conversion, interpret the results in terms of resistance foe ell t to properties other than tensile 


difficulty here lies in our innate tendency extrapo- Let us go back again to the definition of v alue. If we w ant 


late beyond proper limits. We are ‘too apt to think that ex- to support a weight of 100 Ib., obviously a rope which would 


_ perience gained with one kind of material and two related — not break ur under a load less than 101 ‘lb. would, for a time ne at 
"properties, as illustrated above, will apply. sufficiently well least, support the load. But, knowing: the "vagaries of rope, 


similar materials or other properties. We may know that a _ knowing that it bi breaks at lower loads when they are long” 


3 — plastic having a low water absorptive « capacity will ~ continued, that its st 's strength varies with changes i in atmospheric 


= good electrical insulator, but that is no necessary 2 humidity, that ‘ma ay break under lower loads at its terminal 
son for ‘believing that an acetate plastic having a low wat me fastenings, et etc., W ve are willing t to pay extra | for some real 4 
sorptive capacity would make ¢ good electrical insulator assurance, and rope having : a strength ‘measured under 
nd certainly no reason, for believing - it — m ake a good standard conditions of 400 Ib. If we are - offered a 500-Ib. | 
der- box. rope at an increase of 10 per cent in the pri ita better 


a test method has been the Society, this the - 100- Ib. “rope will the se 


_ Balding California ies of the code i in special binding, 473 Pages, can be 
obtained at $5 each from the Califo: Chamber of. 


Commerce, ‘San Francisco or Los Angeles. 


4 


4 


om 


a 


which was 4s prepared for the California State ‘Chamber of Included i in 1 the code. are AS ST. specifications ond 
Commerce by committees representing California chapters. of covering thefollowing: 8 


Steel fot Beidges (A 7) 
Institute of Axchitects, American Society of Civil Engineers, rein ata Bars (A 15) 


State e Association of California Architects, cneral Contrac- Carbon- Steel Castings for Miscellaneous Industrial Uses 
tors: of ‘San Francisco, and | Associated General Co Contractors of Gray-Iron Castings (A 48) 
America Many other | groups cooperated in the e work This” Welded and Seamless Steel Pipe (A 
new publication, it is stated, answers the need for a state-wide  Cold-Drawn Steel Wire for Concrete Reinforcement (A 82) 

Quicklime for Structural Purposes (C5) 


Hydrated Lime for Structural Purposes (C 6) 
truction an reasonable resistance of such construction against Portland Cement (C9) 


the code are incorporated a number of fteferences Aggregates (C 


Making and Sorting Compression Test Specimens of 
ASTM. specifications a method: The 
the code the fo ollowing statement: Making Compres. ion ‘Tests of Concrete 

Reference to the American Soe. iety Testing Ma- for Plas in 

rials. P Building Brick (Made from Clay or Shale) 

American an Society for Testing Materials i is the ‘society whose Sand-Lime Building Brick (C 73) 
specifications of | methods for - testing building ‘materials, ‘of Concrete Building Brick (C55) | Bafa 


_ taking samples for such tests, of the apparatus with which Structural Clay Load- Bearing Wall Tile (Cc gi 


such tests shall be made, and of the standards of ney Clay Non- Tile ALS 


Uy 


: ‘ferred to in this: Code. . 
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roup of experts in the field have decided t at the test 1s gooc 500 wil _be the bet 
a en 
— 
a 


M. in tl e Ru shee ind 
scussing the service of the “American define th the quality of materials or products, suppliers 
ociety ety for Testing Materials to the rubber industry, it ae our "requirements and assure ourselves that we receive efor 
pertinent to consider both the objectives” for which hat we specify. Testing, therefore, is the important part of 
ociety is organized and some of the characteristics of the our name and rev veals the prime | function of our organization — 
industry being served. ike many another stated in our charter as “the promotion of knowledge 
activity, not only is of rubber products a_ ‘sup- the materials of “engineering 3 and the standardization of spec- 


4 
be 

or 
> 
sts 


of The B. F. Goodrich Co. 4 Courtesy of The B. F.G 


complex structure of modern heavy- dut 


chemicals, all ‘sorts of cotton fabrics, wire, and metal parts. 
‘Many of these are products to those who supply them 
likewise products are materials to those who 


th them Tt would seem, then, that the word 


ctual re aration of s ecifications. Every 
in the 1 name the Society should be interpreted in a very ames 
While there may be diff as to essen la arac erist tics e article escti and t 


enormous of other things such as 


"should heading of materials, unques- signi cance of those c raracteristics either in relation to 


_ tionably all would readily agree on the meaning of the word . 
of successive Ic lots i in ‘the same service. ‘The specifica. 


i testing” and its necessity, for by tha that means alone can w 
N 


OTE.—DISCUSSION OF THIS PAPE IS INVITEL ED, either whereby tl this know ledge is ansmitted to 


pat ation, or for the attention of the author. Address all communi- — ‘others and must be s so expressed that its ‘requirements are 
cations to A.S.T Fa. u and capable of verification. To this 
luplicable standardized tests is prerequisite 


meeting sponsored by the A. S.T.M. Cleveland District ; 
ommittee, Cleveland, Ohio, April 20, 1939. 1s. The preparation of “specifications 
proper pre ary work ¢ ‘on test methods has often 


in 
ld 
ific 
ave | 
for’ 
in 
est. 
that acquisition of knowledge concerning 
popertics of matesials and development ocd standacd- 
— 


Quarter. Million States to Every Inch of Cushion 
New cushioning material lastex 


50, 000 “openings 
is circulation ‘of air and even cigarette 
esses Said q 


< 


of The B. 


of materials for use 
as textiles metal as id the like as well 


Lr 
unprov en tests have been promulgated. This probably younger industries, ‘tke and rubber, have not 


resulted in greater loss than would have been incurred by reached | this” objective with their products. Few 
‘reasonable dela ay while standardization was vigorously prose- standard specifications a are but much attention is 


; cuted because argument and misunderstanding inevitably fol- being given to preparati on of satisfactory test methods. a 


“| and the whole development of proper standards was of these i industries have become € commercially important only | 


retarded. since the Civil W ar, and for a “number of years thereafter 
resent time, standardization work in various their activities centered mainly in production and marketing 
is in different stages of development. rather than in technical development. In the case 


prope well defined a “the test ‘equipment was was adapted from. ‘the metals feld. “One 
have by ST. .M. ‘committees of. the earliest tension testing | machines designed especially 


in those fields. Rubber ‘manufacturers have availed was ‘that of Schopper which became available 
nsiv A. SF. M. D- -11 on Rubber. Products mz 


oka | 


for continuous of wide steel. J 


4 


unit. After installation, inside the tank i is 
with: Bi in. of acid- brick. 


rubber lines and expansion joi 


| 
— 
— 
ta 
| 
| 
— | —— 


“tons: recognize m 


Muc h of the ea re committee was concerned 
ith writing of speciation under ‘pressure from 


‘fore. > layi ing the ‘proper foundation. The time so spent pany al lone more 1200 
been largely | lost, but that portion roted to study ber compositions in order t to meet differing In 


tandardization of test methods | proved to be the base for variety, 


great progress in later work. Very often, ar; argument metals field which includes “bot 
>. riticism of the | old specifications led to cooperative inves- compositions divided further into” numerous irons, steels, : 


tigation. in different laboratories of the significance, accuracy,  fasses, bronzes and alloys of many other metals. Aithoug v= 
and reproducibility of various proposed tests. Usually, the — these | metals, too, », have widely, different physical and — i 


tr a were found defective, but the study pointed the way to we properties, ‘they are all ‘relatively rigid in | the ordinary sense 


improvement. Even such important tests as tensile s strength, Rubber, on the other hand, 1 if we exclude the hard and the 


hardness, abrasion resistance and aging gave serious differ- varieties, has for its outstanding» characteristic, flexi- 


ences when on the ‘s same in different bility or ease. of deformation and ability when deformed 


= 
store up ‘energy \ vhich i is a a high degree re- 


and retain ‘their pro 
time to dev rote its energy | intensiv to the devel- cable permanence when once ce established, ruber as its 


opment and ‘standardization of test ‘methods and e equipment. i 


“Since then, the whole picture has changed and the progress 


petihing unless ‘properly protected also 
which has been made has been a ‘great satisfaction toall who physical properties both with age and often under re- 
b 


are familiar with the ‘situation. | Much remains to be done, peated action: of _ impressed forces. T hese two characteristics 
r but the accomplishment t to date is indeed gratifying. By, = - of rubber—large deformation under impressed force 


Let us now seek for a moment to ascertain, if we can, why alteration of physical "properties during handling— are, in 

x the problem of testing rubber has so troubled a large cher my opinion, responsible | for most of the standardization diff- i 
technical men n for so many years. 1 he culties which have been | encountered with this material. 
lity of ordinary \ vulcanized rubber 


compounds introduces many complications into test proced- 


ures. For “example, measurement of thickness becomes diffi- 


be carefully controlled to 
do not believe for a moment that it either of avoid change of “dimensions. during the actual observation. 


‘is valid. Surely, the technical man in n the rubber Hardness ‘tests indentation methods | cannot be made by 
industry is as W ell tfained as his fellows in other lines. "He ordinary means because the e range of possible travel with 
<q came through the same schools and sometimes from m other different compounds is so great that the scope of any stand- 


industries. One would need to be biased, indeed, to consider ard equipment i is exceeded. of Tests for r resistance t to abrasion ler 

hat there exists: lack of brains or of engineering © talent in are confused by the ‘fact that the rubber tends to © flow away 
an industry where a single large organization includes liter. from impressed forc.:s, consequence of which 


cally | hundreds of technical graduates ranging from the young- of stiffness become unusually important vari- 
“ster fresh from school | to the former college professor with ables. The situation is even. worse when the abrasive 


his degrees of Doctor of Science, Philosophy, or Eng are associated with impact. E ven the determination of ten- 
ing. On the other hand, how can such a group be accused i sile strength gives es misleading results. because the | total stress , 


“of "deliberately blocking pragress in an industry which has can only be ‘referred to the original cross-section of the speci- i 
increased the service life of | its principal product nearly ten- mens as as is usual with metals. In the latter case, the 


fold and at the same time reduced the cost to the consumer er tional a area does | not change substantially « until just as failure Ke 


at least two- think we must look elsew here for occurs, while with r the change is is progressive during 
the” real difficulty whole loading operation and the section is reduced enor- 


mously. Asa a result, a reported tensile strength of rubber 


OF RUBBER AND “METALS | 5000 lb. per: sq. in. of original cross-section may be 
Sup ppose the then, ve examine the nature of the test problem — lent to an actual tensile strength computed on the 


See 
rubber and compare it with that for ‘metals which may 


‘failure as high as 30,000 Ib. per sq. in. 
_ be more familiar to many. In the first place, the name “ru Ff It may b be ¢ interesting: for a moment | to compare the form 
‘ ber” i is a general term, like the word “metal” and po the stress- strain curve for a typical rubber with that West 
_ toa large variety of materials having widely diferent char- steel (see Fig. 1). hereby, also, we shall find 
- acteristics. Although t these have not been formally subdi- E some design data which _engineers require is not tabu-— 


; vided hag pe classes to the same extent as metals.  dis- lated in handbooks for rubber as for steel. Ree oie oe : 


crude rubber and the familiar ke reveals that does “not 
oduct. Further —_ classifica- 2 tress to strain a 


jor differences, depending physical 
$ ee of vulcanization. Thus, we have the 
rigid hard rubbers, like ebonite, porous: forms known 
sponge rubbers, liquid rubbers in cements and dispersions, 
ait) ‘because they covered too narrow fields or in others because nd finally the flexible soft vulcanized rubbers which are 
hes 
ugh 
lt 
— 
¥ 
ch 
ot 4 
w 
orten been accused either or being stupid or ofr deliberately 
al 4 because q 
ly 
(hs 
Ga 
ae 
ao | 


ress 


t 


part the under each curve represents the work done i in extension 


er curve is isa straight i ee c. Then, t too, rubber shows no, yield or returned i in retraction, the differences corresponding to 
oint and only at the breaking ‘stress can the material be the areas in the loops must be the energy lost during the 
said to have what we may | call an elastic limit. Also, the cycles. _ This hysteresis loss is dissipated as as heat w which, un- 
rising curve € of rubber inc indicates t the e stiffening effect of in- - less disposed of by radiation or conduction, raises the tem- 
creased : stress, . which can be felt when one stretches a rubber perature changing further the properties of the rubber and do 
“band and wh hich is utilized ‘to advantage i in design f for hastening its deterioration, 
deflection in shock absorbers and for giving hardness Another factor complicating the development | of test 
mbined with resilience in. ‘golf balls. d Engineering design standards for rubber products i: is the structural complexity of 
f reap usually Ppt use of the modulus of — = of these a articles which renders analysis of stress dis- 
i ieee during both service and test extremely difficult or 
even | imposible. In design of steel st structures, stresses sand 
limit equals the s stress which would “shapes are usually regular and’ geometrical, ‘involving rela- 


possible double the length of a ‘segment woke die of 
aly as special form, whe tire. ‘Its is that of a “modified torus and the co cord 


= formula with - strands ng angularly criss-ct Oss carcass from. 


and and original completely the mathematics this situation, though it 


as been worked on for “years. The flexible reinforcing struc: 


__ has been worked on for years. The flexible reinforcit 
vhere ™ the ture. is buried in a matrix of different rubber compositions — 


of rubber “compound foun nd by trial and | experience as well as by test to be most 


$0 moduli suitable for the service each must undergo. Then, too, what 


nd impossible to tabulate. x the service: ? Quite iously, rolling along on many differ- 


C 
__ Reference has been made to the changes in physical prop- ent vehicles in widely separated parts of the country under 
1 widely separated px y under 


s of ubber that in repeated def formation and in ‘innumerable conditions, no two tires ever experience 


aging. g. The latter are so familiar as to cequere a0 elaboration. . ~ through their whole lives exactly the same service conditions. — 


___ Everyone has observed the hardening and loss of strength — The test problem would be simplified if average service could 


and of elasticity that rubber bands, inner tubes, a and other pe. defined or if some other reference standard of s service for 


rubber products undergo when. exposed to the o oxygen of the evaluation agreed upon, 
air for extended periods. — It is also w ell known that the d de- 


_terioration ts “more ‘rapic temperature Is elevated is 
pic apes ACCOMPLISHMENTS 


desired here to mention only that chemical antioxidants have 


the past fifteen y years: which m may be the standardization toblems which confronted C Com- 
corporated in the rubber, greatly ‘retarding this age « deterio- 
f Id th mittee D- 11 on Rubber Products in its effort to serve in- 

‘ration and prolonging many-fold the use ul life of numerous Peth lent: wh a 
rubber articles. The changes due to repeated deformation dustry. Pes 
been as rapid as many people desired. ‘There remains, 
are not so well understood h 


eadi ly modified, althoug in conclusion, only the more pleasant task of 


briefly what has been accomplished in spite of these difficul- 
tes. The committee has sponsored some 16 approved methods 
strain curves of F Fig. 2 showing successive cycles of ex exten of. test covering most 6f the usual procedures for evalu- 
--sion and retraction. For brevity only the first, ‘second, 1 ating physical and chemical properties of of soft vulcanized rub- a 
on are er’ is noted that each bind follows a ber. include methods for chemical analysis. as well as 


rardness, ear, 


"some progress has emp made in recent years. 4 Some idea of | 
“the e effect of repeated stressing may be had from the stress- 
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Ae sive cycles and their course tends to be 


—cooperates in standardization 


wine “rubber hose and behing. Crude ‘Rubber and Testing Committees of the 
committee 1S actively on suitable le tests for hard tub- American Chemical Society, | the Technical Committee of the 


a 3 and sponge rubber. Rubber Manufacturers Association, , the appropriate sections 
addition, numerous ‘specifications: are now of the Association of American’ Railroads, the National 


ov 
av ailable. Four of these are for different kinds of insulated lectrical Manufacturers Association, the Fire Protection 
wire” and cab! e and the others cover such | ‘products a: as fire Group and others interested in the rubber field g generally or 
electrical tape, electricians’ loves, and switchboard 2 
hose, tape, elec glo as consumers and producers. At present, a project is actively 
"matting. The special pamphlet of more under way jointly with the Society of Automotive Engineers 


which has been by the Society, containing on the “organization of a special technical committee to con- 
-centrate on nthe development of “standards for automotive 
ory test ‘manual and tubes. During _fecent 
years -rapic strides have been made anc great interest is ‘now 
apparent | in the work of Committee D-11. It is not unre 
3 4 


19 Placeability of C 


| | 
MONG the ‘encountered designed with the | idea of providing a measure 


in of concrete for the C Claytor Dam was one w hich "parison of different con¢ | mixtures using \ vibratory action 
was: found, as would be ‘expected, that it allowed ‘explora- 


~ necessitated a means for comparison on of various mixtures as re- 
s their ‘relative placeability. In describing the method tion into the field of mixtures which has not been possible 


worked out at the C Jaytor Hydro Project laboratory for this other methods. "Investigation indicated | new ideas as to the 
purpose, it was at first thought to use the term workability’ behavi ior of plastic and semi- plastic. as ell as the exceed- 


rather than “Workability” was discarded a as ingly” dry concrete mixtures Proof was indicated of 


‘vestigation indicated that equal measurement could be : secured many contentions regarding concrete design which have been A 


with a concrete of poor design requiring excess water, as judged accepted in in the past but lacked means of substantiation, 
¥ _by bleeding or other indications of free water after the concrete = T he devi ice, Fig. Ga consists of a model 2 Viber having: 4, 


Ww was tested, and truly containing n no its lower er end, or greatest vibration, 


water. The term orkability” 


_ 
the term ‘ 


the mechanical means employed to obtain results. “The is prov ided which slides within ‘the 


~ cement ratio theory is the basis of design in the use of this sand i is equipped with a handle w wider than the diameter of — 
method for. determining placeability. The desire was to de | the cylinder. The t test consists of mixing batch of concrete 


7) sign a plastic mix with a low y water- cement ratio and to roe (340 cu. in. ) of exact proportions by absolute ‘volume and 
the « concrete properly into place by internal vibration. Bae placing it in the cylinder with’ the gate closed. The: gate is 


Present means of measurement may ‘warrant then pulled at and a certain amount of the concrete drops into 


"plication where the richer or wetter mixtures are used. Un- the lower hopper. When pl ced in ‘the cylinder, the plunger 


2 fortunately, when low cement contents are used, as in ‘mass comes t to ‘rest on the top of the concrete. Ls he vibrator and ak 


concrete for dam construction, neither the slump test nor the ' watch are started simultaneously and the time , in sec- 
flow table are applicable. urther, here a project, such -onds, is measured for the period required for the plunger to 
the Claytor Dam, is of sufficient magnitude to warrant close. : ‘travel dow nward until this action is restricted by the contact 


control and a greater degree of refinement in the proportion- of the handle > with | the top of the cylinder. The handle of — 


g of “materials, closer operating limits are justified. Low | the plunger comes to rest on the top of the cylinder | at the 


ement content and reduced water ratio exaggerate the small time the concrete hi as been properly compacted in the lower 


differences es discernible i in the ticher and wetter mix- — hopper. . The plate attached to the lower part of the plunger 


shaft rests on the surface of | the ¢ concrete whi ich has been 


veled off juring the vibration period 
While economy of placing concrete by internal vibra- 
Figures 2 and 3 indicate typical results secured in measu 


tion has been universally recognized, this method is abso- 
ing placeability. Figure 2 provides data. in connection with 


lately necessary to obtain economy in the leaner mixtures o 


lower | relative water- cement ratio. The e placeability machine several” fine aggregates: being compared The 


NOTE.—DISC USSION OF THIS PAPER IS INVITED, either for coarse aggregate ‘gradati 
= eee, or for the attention of the author. Address all communi- mixtures, there is a clearly defined optimum fine aggregate P 


260 S. Broad St, Philadelphia, ‘Pa, content, in others, quite a variation can occur with- 


Appalachian affecting the placeability w with the water ratio. In 


gene sral,, it indicates t that hi he: 
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Mounted on top of the 10pper, Dy means of bolted webs, 1s j 
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are normally now can probably be economically 


used. of te would dictate of this fact on ac- 


Time Required for Settlement 


Fine Aggregate, per per cent of total aqgregate 


Results: in Placeabilit 


the” shown, the original 7000 p-m. q 
later developments ha have increased this: speed | to 8000 
p.m. Lower speeds do not appear to. compact the 
as ell, regardless of amplitude, whereas the higher speeds, — 
with unbalanced amplitude, tend to’ fluff’ the drier mixtures 
ar the lower hopper and cause the range of a 
be restricted. . The device ‘provides at the end 
of the test, a thoroughly compacted mass using mixtures 
which range from those such as are used in dry tamp prod- | 
ucts “manufacture to as wet as would “normally 


as to a 3 to 4-in. n. slump. 


Stone Sand and Crushed | 
57200 
Sent 
— — and Gravel — 
as design of of conc rete to correct bleed- | 
ing, Ww vater gain, etc. “If the term “e “excess W ater” Crushed Stone — 
WCR=0.68 


equired 


| 


“0 


place but impossible of held as "an integral 
of the mass, the method would determine the _ comparative 
extent to which excess water is necessary. for any ‘mixture. 
It will be noted that the certain lower and higher fine aggre. of 
contents | have the same placeability measurement. The 3.—Typical Results in Placeabili 
mixtures containing fine” aggregate contents lower than the (CR = Water-cement ‘ratio by we eight. 
optimum indicate ‘their faults by the a appearance of excess of Vibra ation. 
water on surface after the test. Those containing the —. 


: due | ‘to inc reased surface area of the total aggregate with the _ This means of ‘comparison, or evaluating various conc 

given water ‘content. mixtures, in includes two of the three physical properties of 
Figure 3 indicates a relation between fineness modulus and commercial aggregate— ~particle shape and gradation- —so that 

: laceability where all mixtures were compared with a con- the third—structural soundness—may constitute the only de de- i 

stant water-cement ratio. These data consider mixtures termination necessary by ‘compression testing, "freezing and 
“Midd give the various fineness” ‘moduli in the or orthodox thawing, or other means of physical testing, etc. By applying 


of design as” pal the method i in the study of the characteristics of various ma- 


Ti me 


might ‘for different gradations ‘of coarse aggre- terials, a means is provided to determine correction, for 


gate by outlined in 2 he results given stance either i in gradation or or particle shape of aggregate, i 


a a are ty aaa to describe the method rather than to indicate order to enhance its value as a concrete ‘ingredient. It +f 

pears to show promise as a method through which most of 
The speed and amplitude « of in general, deter- physical properties of concrete materials may | be evaluated on: 


ee the range of mixtures es that can be used i in | the test. In if ali water- cement ratio | is to be used as the basis. of ' design. 2 
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od. ygie ene rocec 

‘air analysis of tos toxic substances, the collection of fumes, and the size range “of the substances 
the sample i is the most important laboratory phase. investigated by | the industrial hygienist is s such as to be air 


his Is, how ever, not as well standardized as _borne for of time and hence affected in 


tion important decisions are to be a sumber operation is “not uncommon to have Varia- 
ESeweaigators : are making use of the smoke bomb to deter tions of 200 and 300 per cent. - Obviously, statements ‘made 
mine the direction of air currents. Titanium tetrachloride ventilation installed on the basis of any one day's test 
one well recognized agent though care must be as ould be more harmful than if ne <<a tests al at all were made. 
the substance is corrosive to metals. _ Te a os However, if we choose four or 
7 the ermometer-anemometer and \ velometer are also used te few cases only three different weas arrive 
thermometer. sonable working average. Among the factors to be consid- 
ered in getting an average result are the _external -atmos- 
pheric conditions and the t time of day during test 
day should | bea ‘pic cool dag: with high 
barometer “and low humidity. Another should have rela- 
tively high humidity with little or no air r movement. _ Others 
hould be selected for high humidity and rapid air move-— 
’ rent. : he direction of the wind should be considered on 
any one “day in -felation to the direction of air current no 
prevailing near the operations concerned. 
fe. hether samples are all taken at 8 a.m. or all at 10a am. 
seem of little ‘moment but, due to irregularities in 


"production and possible building up of toxic concentrations — 


— the work period, this is a factor to be considered. 
This is ‘particularly true of tests that are being made for the — 
first time or or those which are made have 


one test on each of the other should Supplement | th 


anemometer (Fi one of | f the recent developments described i is not s standard peactice | but represents what should 
n the air velocity field. ‘The value lies in the accurate re- be done to. show a good result. Unless special conditions 
r. les obtainable in the | range from still air to 200 linear feet arise, we have found that one can eliminate all the tests on ee 
minute, where the velometer becomes useful. the second and third shifts and one of the afternoon tests. 
- 1s Once the direction or directions of air. ‘flow are deter- Tt should be noted that these tests at different times of the 
_ mined, the samples can be taken: with ‘some degree | of cer- day” are conducted as a part c of the four or five _ tests with» 
tainty that the worst and best situations are known, as well variable atmospheric conditions. They do not add to t the 
some idea as to the average condition. Howev ever, it is tc total sampling and testing load. 
now well fecognized tl that merely taking one sample ¢ on - 7. In addition to the question of ome many tests should be 
one day - will not give a true > picture of conditions as is they — conducted, we should consider what kind of samples to take. 
exist in the area being investigated. not standardized, it is becoming accepted that both 
to to the numerous variables, this: situation spot samples or grab tests and prolonged continuous samples 


collected ¢ xd of 15 min. to 2 hr. should be had. 


ine es a year + 


Testing Methods, Detroit, Mich., April 19, 1939. This situation can best be illustrated an examination 
; * Industrial Hygiene Laboratories, Chrysler Corp., Detroi of what should be done in the case of dusts. As an example, 
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— 
ae 
: a aid in the accurate taking of the sample in connection with We have found as high as 500 per cent variation ion. ae ; 
= 
q 
— 
a 
eds, 
end 
ares 
od. 
ited 
| 
of 
hat 
‘time and the duplication of these tests over a period of 
ng zacae eral days. Such days should be chosen as to give a true tested and studied ve j > ee 
a sample of all variations that usually occur. This is particu- — to follow up with rout —— 
__NOTE.—DISCUSSION OF THIS PAPER IS INVITED, either for be 
publication, or for the attention of the author. Address all communi- | 
an. to A.S.T.M. Headquarters, 260 S. Broad St., Philadelphia, Pa. | 
ted | 


silica. dust which. is ‘one of the ‘most important nor 

froma hygienic point of v view. In an initial study, until the of material i in air agra the ‘combustion © 
situation has been thoroughly clarified, all samples the chlorinated | substance and the subsequent determination 3 
should be taken by either « of two methods. The {cra ge of the halogen. The interferometer can be used to determine PS 


“method i in the United States hi has | been the use of at an repeal some vapors through | the change in the refractivity of the | 


4 

air sampler, either air, steam or or electrically driven, in con- contaminated air. hese not “specific methods, | how ever, 

_ junction with the Greenburg- Smith | impinger. The sample i is and require intelligent evaluation of the results obtained. a 


taken during a period of time of from 2 to 20 tnin., and then | Aside from the direct reading instruments, the usual pro- mie t 


just dispersed in a liquid phase are taken’ to cedure is take collected samples to the laboratory for 

laboratory for counting | analysis. As mentioned previously, dusts containing silica 
24 


This method w ill collect substantially all the particles of _ asbestos a are counted. Such toxic as lead, chro- 


from 0.5 5p up, _ which is the e range of size that is significant. _ mium, cadmium, selenium, mercury, zinc, etc., are analyzed 

However, it is difficult to collect the sample in such form chemically. Due to th the small quantities available, micro” 


as to be useful for petrographic analysis and chemical analy-— : ‘methods hav ave to be used in the ¢ case of many o of the sub- 


To meet this and other objections, the electrical | precipi- stances encountered. While we "previously discussed 


= 3 tator was devised and is now available commercially. This _ only air contamination, - the statement v with 1 respect to -micro- 
‘e" _ instrument: will collect 100 per cent of ‘practically all dusts | analysis applies with equal force to the determination of the 


down to. to 0.1 which is a size range | usually called fume ne or small quantity of ZnCl, or chromium i ina glove 


smok ue. The sample is dry and hence can be used for petro- Ww here a dermatosis i is involved. 


graphic as well as chemical analysis. washing into a suit- Lead is commonly determined a modified or 


liquid, the dust particles can be counted with assurance by a dithizone method. When 1 larger quantities of lead are a | 


that the particles: have not been broken 1 up by impingement. ~ found, the chromate method i 1s ; satisfactory. . Briefly, the lead Bo 


od Both of these methods give » samples w ick, ane token over — is freed from interferences and precipitated as the insoluble 
‘more or less long period of time. | However, after condi- basic lead chromate through | addition of excess K,Cr.O,. 
tions in the dusty area have been studied thoroughly and The final determination be colorimetrically 


suitable corrections can be made, it becomes possible to through t the use of dipheny! carbazide. | This reagent Sives 


he 

shorten the procedure considerably. ‘or control purposes, results in determining the excess hexavalent chromium 

a part of @ progam to see that concitions remain as good ion. 


possible, we can use samples which | can satisfactory fo for smaller qu: quantities: of lead i 1s the dithi- 

Sine a few seconds and counted in much less tim me tl han is zone method. A modification which we have worked out 


air analysis permits the “determination. of many more 


instruments as the konimeter aux & samples because less sampling time per sample is needed 
are examples of grab sample collectors. and greater speed in analysis Alts. 

' ie these instruments, a microscope is included i in the in- ieieal for air or biological analysis and details have been so 
2 at strument so that the samples, usually about thirty in num. worked out that any chemist should be able to get accurate | 


can be read in bo convenient It should ‘results, it Should be that extreme cleanliness is 


absolutely essential due to the extreme “sensitivity of the: 
thiocarbazone reagent. large amount of recent” 
short give research work all claims made for the method 


Lead fumes or welding fumes should be collected with clearly points out the need for expert technique i in analy- 
electrical precipitator as other collecting methods are not if f false conclusions are to be av 4 


efficient when particles of this size range are encountered. ‘ferences are 
‘Mists and 1 vapors can be collected very well with an air removed. 


vaporizer which is essentially a method of impinging Chromium is , he in the 


; and wetting the liquid particles entrained in a given volume valent state. — successfully codified 
of air. titration method. f ‘any investigators ; are using a modified 


are usually. collected absorption trains at a colorimetric method using s-dipheny | carbazide as the indi- 


cator and, under most conditions, this method will give ace 


rate o around 1 liter per minute as opposed to the relativel ee 
high rates. prev curate sel selective results. Using a s a strong ‘hydrochloric or acetic 

— per acid solution, as little as 1 p- p-m. “may be detected. Inter- 


by zinc , cobalt, lead, nickel an Iver have to be 
Thus, we have equipment for detecting carbon monoxide, Genres! Electric sulfide | Rapid divect deter- 


hydrogen sulfide, and hydrogen cyanide. The ¢ combustible mination by | the blackening of a selenium sulfide test paper 


indicator has made more sensitive to to give ‘indicates as little as 1 part mercury vapor per ‘million | 


parts of alr. po method of | F razer has also 
hi 
used in the combustible , gas indicator ar are used ii in n the 

indicator. Several other instruments | 
minatio s of air- borne contaminants throug indirect 


“4 
: 
— 
— 
— 
| 
— 
= 
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REPORTING OF RESULTS | course, must be set up that 
some amount of a potentially irritant ‘or toxic substance 


amount of contaminant is determined through 


which will not cause effects ov ver reasonably 


‘such h as” silica, 


less than 2 or 154 get into the lung to cause harm. tew 


sts such as lead, chromium, ‘cadmium, , man- exp posures are below: 
50 0 10 100 p-p. 


anese, zinc, etc., are on a weight per volume basis. 
This” is in units of milligrams per cubic meter or Carbon 
pe milligrams per ten cubic meters of air. The figure, 10 cu. m., rel Carbon tetrachloride oa 


is used as it represents in a rough way the amount of 4 air Hydrogen cyanide 


workman will breathe during a working day. Hydrogen sulfide 


which is essentially volume of contaminant per unit of vol- 
ume. These substances and others are also” reported a as parts ant 
contaminant per million: parts of air which another Zine oxide per 16 


way 0 y of 5: saying the same thing as is said when percentage is The fact is ‘that alee ‘situation pane be evaluated a 


used. Thus, 0.01 per cent carbon monoxide is essentially the “separate problem, and the application of given values | deter- 


thing as 100 p mined by the conditions of work, surroundings, time of ex 
While all these of stating results have some merit, “posure, and prevalence of possible _amelioratin ing factors 


it should be noted that errors can easily arise due to the Tt may well be appreciated why so much of this short dis 


use of a different basis for two substances. Due ‘to the: dif- cussion is devoted to the collection | of the sample. The 


fering molecular w eights, w what appears to be an “identity conditions surrounding the taking of the sample. have so el 


when ‘teported 4 as "parts per million is actually not so. Thus, to do with ev aluation the results ‘obtained that 
a 1 value of 100 1 P-p. m. is set as a maximum allowal 


at; all 


a vital bearing on the interpre ition of results. 


nsistencies must be in 1 mind to the general testing hich have 


on" even ii it were not t for this 


ography"! 


othe 


in the M of the ASTM. BULLETIN, | would ll 


attention to a statement made e by Hugh | W. Hiemke, Bureau 
of Engineering, us Navy, appearing on page | 772 of the 


Wilting W. S., that “the gamma-ray 


- thick sections, while the X-ray | method i is best adapted t to uni- 

form and thin sections. Up to thicknesses of 2 in. the X- ray 
e method is more sensitive, and requires much less time.” Since 


- most « of the welded seams to be radiographed are cies thn 
in. . thick, we contend that the method suggested by Mr. 
has no particular use. The results « on all welded joints 


whether done by r others, whether in 1 this country 


defects which we » have to shew up if this insp 
mar 
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4 
= 
in one of several ways. Thus, some dusts 
silicates, or asbestos are usually reported as so many par- gat — 
a is ticles of a certain size, dark or light field count, per cubic Values. It is apparent that such values . ee —— 
—— short periods of time. 
co 
Ses 
ac 
q 
ad 
e 
um 
out exposure fo pot carbon monoxide an 
bon tetrachloride. Assuming the carbon tetrachloride admittedly very incomplet., we 
re. U9 il the gaseous state, which is not always true, we have npted to give some idea of the general testing proced- a he . 
ve the conditions mentioned an_actual amount by wei; employed in industrial hygiene work with emphasis on 


* each object under investigation: 
source of radiation and the surface toward the film. We ‘not see the value of i mace pinche of the conditions 


- to find defects which are located | in between ‘these two in pmmeny testing as aor by Mr. Doan. 
surfaces, that is, defects may lie close to either one of these 3; he ie ea 


sections. we place the source of our radiation in the most MR. “Guserr E. | E Doan® (autho closure, by 

_ advantageous position for a | defect located close to the a ‘Mr. Isenburger does not see the possibility of using the equa- 3 
a face nearest the film, defects located throughout the material | “3 ‘tion because the flaw may lie at an unknown: level below the 
x ee: particularly those toward the s surface nearest the source surface of the specimen. If If the flaw is alwa ays assumed to 


of radiation are at a disadvantage, and vice ‘ceil we cael be in the most unfavorable position for detection, namely at _ 


px for defects close to the source of radiation, = nes ag al the surface farthest from the film, as was done in the deriva- 


md ‘The greater the | thickness to be ‘radiographed, the worse tion of the equation, then the: setting calculated from the 


this condition gets. The writer has recently examined 


€quation | will insure registry of flaws in all of the more fa- 
in. thick. We used 500 mg. o of radium at 15-in. -vorable locations, that is anywhere nearer to the film. T 
focus to film distance. The area covered by | this ‘exposure are the hich | our experiments were were carried 
was about 10 in. diameter. _ Two penetrame eters M and 
Me, in. thick each, having a a hole drilled through 2) 


ny would appear from Mr. Isenburger'’ quotation that he 
were place each sur would like to see the u use e of gamma “rays restricted to as 
accompanying figure. a field as possible. We are not interested in this restric- 


the neare t h fil 
y ie st the film show ed up in ~ tion, ‘nor, on the other hand, do we wish to see the fe extension — 


y 
—.. Magee ook at the sketch explains the obviou of gamma rays ys tO purposes better served by X- rays. s. The sol 
since these conditions prevail in pac ‘ef the 
“purpose of the paper is to bring greater anc ow 
of Physical Lehigh University, Bethlehem, Pa. into the use of both of radiation, 
A Laborstory By H. R. Webb! an 
AY ‘concrete mixer built by the Civil The assembly is mounted. on a 4 by 4- in. timber frame 
‘Engineering Department, University o of Alberta, for use with casters, making it easily mov ed and adaptable. a 
a. in the ¢ concrete laboratory. As. the authors found v very little So far, no s studies have been made of the efficiency with 4 


mixing is accomplished | in this little m machine but ob- 


were all of too great capacity, as the usual batch in this Tabora- see! 


tia 
tory is for ‘two 6 by 12-1 in. 


for 6 by 1 12- -in. or 100 lb. 
4 One of the authors had observed the ae of the 

mixers at Grand Coulee Dam, and ted examined the model a 
in the testing laboratory there 
to exhaustive testing the final dimensions and 


blade arrangement v were adopted, SO a small model of them 

seemed to offer a quick solution to the problem of design of 
the drum. The office of F. A. Banks, Chief Engineer at 


Grand Coulee, very kindly "supplied dir dimensions of the « drum 4 
and blades. The large mixers have a capacity of 4 cu. yd., 
ee or 108 cu. ft., so the linear scale ratio was found to be 1 the a 
cube root ‘of 108, /0. 67 of 5.45 gear reduction bo box of 
30:1 “ratio from an old washing machine was purchased, and 
this, with a 2Y/, times reduction from motor to gear box, 
provides the desired mixer speed. 
A steel angle frame for supporting the various parts” was 
designed, d detailed and fabricated | locally. Figure 1 shows the 


assembly as completed. Dumping is is done by lifting the base 
frame at the back end, the whole wanting a pivot below 


servation seems to indicate thorough and complete blending 


200 linders and a 10-ft. ‘beam 8b 13 in. in Cross-se ction 
Associate Profesor of Civ il Engng, a Lecter in Civil Engi- 2 its a 
Alta.. Canada, “were “poured, the | mixer fully re reaching all expectation 


all ingredients i in the mix. During February, 1939, about 
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against undesired expos pos- PROTECTIVE BARRIER 


but Since lead has the highest atomic of any ‘material 
readily av vailable easily ‘worked, ‘it is generally used for 


a tection have been promulgated by the International Commis. 
sion” on X-ray end Radium Protection | and published | in — 

e, merous ‘journals. _ More re detailed rules, prepared i in this coun- 
try, are available in N. B.S. Handbook 20 (X- -tay Protec- 


a tion) * and N. B.S . Handbook 23 (Radium Protection) qi). 


es Reference to these is "recommended before planning a new 
he handbook on X- ray protection. gives” ves the rules 
‘maximum protection; if followed strictly, ; any | errors will be Mi 


AN 


om on the safe side. In the present discussion, certain quali- 

‘fications are given which may permit a more economical dis- _ 


of barriers: and the: same tim 


ret 


ARBITRARY UNITS 


‘sis are considered. 


. 


RATE 


| | 


The so-called ran -ray energ) 


_ The tolerance recommended by the International 

Protection Commission is taken as a 7-hr. daily exposure at 

a dosage rate not exceeding l ‘foentgens per second (2) X-ray "Absorption i Co + 


2 
in roentgens or i in terms of in dose. 


Zi 


This is roughly 104 times the dosage rate of cosmic radia- 

tion. i is argued by the genetecists that this is 10 times. the 


dosage; other wm, the tolerance dosage rate 


ation _ of any second generation genetic 
effects, the accepted figure of 5 roentgens per 
relative rate of 104, the measurements for 


second is based on the effect upon the recipient of the radia- * eae eee 
several voltages are carried out until the dosage rate has 


tion | only. As may be seen below, the radiation dosage rate 
7 
may be reduced from 10-5 to 10—® roentgens. per second by been reduced to unity. 
Lo ‘able I gives the thickness of lead necessary for adequate 


_ the addition of roughl 30 r cent more lead in a. iven ‘ 
‘Protective barrier, However, since the value of 10 —5 roent- Sas 
“fay Radium Protection” (2). obvious that the 
gens per second is the tolerance dosage rate, 

figures « can apply to an incident beam of one given 
hen rate at a definite distance from a given x. ray tube. 
discussion of the 1 of the two values will ‘we not These f to have never been “stated in the 1 recommenda- 


_ tions, though they ey have been the subject of numerous | sepa- 


blicat ons. Hermann and Jaeger have | resented 
is_ possible that such a wide margin o of safety has been = ime stu this protection an their 


“Although genetic effects were not a 


"Referring to Table I, ‘it is seen ‘that 4 mm. of lead is re- 

"NOTE —DISCUSSION. OF PAPER IS INVITED, tke for of. lead reduces the dosage rate to about 2, or to 
publication, or for the ; attention of the author. Address all communi- 
cations to A.S.TM. Headquarters, 260 Broad St, PI Pa. 2/10, 000 of the incident value. if we assume that the 

dosage rate is just 10~5 roentgens per second, it 
aaa Presemeed at a mecting of Committee E-7 on Radi: ographic Testing, f 1 f Fi 1 that th cident d te will h ve b 
Atlantic City, N. J., June 26, 1939. — rom 1g. € incic lent d losage ral 
ray Laboratory, National Bureau of been. 0.05_ ‘roentgens per second or 3 roentgens per ‘minute. 
es a. we next assume a somewhat arbitrary average tube ee. 
This Handbook, and Handbook 23, may ‘bes obtained from the Super- 50 
intendent of Documents, Government Printing Office, Washington, D. say 27 roentgen per minute | at a 
at a cost of 10¢ each (stamps not accepted), mailed free. on 


* The italicized numbers in parentheses refer to the reports. and p papers pers  *The lead die required ata olt il be 


ng in the list of Te ferences appended to this paper, see ‘p. 31. oe greater | for constant potential excitation, — 
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ure to X-rays 
ver 
~ 
l gives a sct €ad absorpuion Curves in the X-ray } 
excitation range of 200 to 400 kv. produced with a Villard 
—— 
: 
LF 
~ 
4 


4 ‘ 
4 a 
| 
H 


2 voltages, real economies as 
the inverse. ‘square law. careful consideration of the distance and output factors. Let 


sistent in that al sive: the thickness of lead to 
: 
the beam produced at any given voltage by the same 
amount as does 4 mm. at 200 kv. The values below 200 kv. 
have been “found to do likewise by van der Tuuk and 
Boldingh (4) Glocker and Reuss & is thus seen 
that the internationally accepted protective lead thicknesses 
ali apply, under average rate point 


Taste I.—Mass of Lead Barrier for 


150 


he 


Peet | 


TOI 


Hii 


PER SECOND 


ROENTGENS 


of International Commission on X- -ray and 
> 
In the examples. given below we will use an 
dent it value of 6 roentgens per minute (or 0. 1 roentgen” per 
Py 
second) at a distance of 100 cm. from the target which will “ag 
introduce a slight difference the derived 


educed to the Value 


incident dosage’ “rates” (as affected and "sary y to reduce . the beam to the tolerance value. 4 meters. 
a tube output) Hermann and Jaeger (3) have replotted their the incident dosage rate is again 6. ax 30-* roentgens per 


Ae data, Fig. 2, to show ' directly the amount of lead which must | second , and the required protective thickness is seen to be 


inserted i in a giv en beam to reduce the transmitted dosage 10.5 mm. or a reduction of 35 per cent. again: the 
rate” to 10-5 foentgens per second. For example, suppose tube output at 100 cm. is reduced from 0. 0.1 to 0.033 roent. 
he we t take the case ot an incident beam at 204 kv . and a dosage ~_gens per second ‘the incident dosage rate at 4 meters is as s, 


rate of 0.1 ‘roentgens per ‘second. Referring to to. curve 1 it is before 2.1 10-3 roentgens per second and the cc corre- 


seen that 4.2 mm. of lead is required to reduce the dosage e thickness i is 8 mm. of lead or a reduc- 


= rate to the tolerance value of 10~- —5 roentgens per second. tion of 47 per cent. It is thus clear that in the higher volt- — 


ee This | is seen to be in agreement with the discussion above _ «age ranges very considerable economies may be effected by 


a lead barrier at a 


the tube, the incident dosage rate. on the lead is then = to where | the initial reduc- 


reduced by i inverse “square law to x 0. |_roentgens per tion in X-ray dosage rate 1s due to scattering from the > main: 


second — 0.0063 per second = 6. 3 beam, tube distance, changed tube ¢ output, etc. ., and is unac 


roentgens per second. Again on curve 1, the point 6. companied by a hardening of the radiation. Where de- 


ij 10-® roentgens per ‘second cotresponds to a required lead crease in dosage | rate is caused ed by filtering, and hence is ac- 
thickness of 2. .-7 mm. to the transmitted radiation by hardening, the ne necessary lead thicknesses must 
5 aes  roentgens ; per second. If, instead of the average output t be determined beginning at the other end of the curve ‘a f 


0. 1 second, ond is, say, 0. 033 using the inverted scale of dosage 


duce the to the value. It i is seen that 


particular voltage range the difference between n 2.7 and 
2.2 mm. of lead is - splitting hairs and that obviously | the safe. _ radiation is obviously | harder than, that in the unfiltered beam. 


thes be be figure. the is The inverse law will give at 


to reduce, the rate to 10- at 
di stance of 1 meter from ‘the enclosure. In this case the 


~ 


— 
q 
— 5 
1a -2.—Dosage Rate Which Will Be 
r/sec by Absorption in the Lead TI 
Abscissae (1 mim. Cu fore filer) (Hermann and Jaeger) | 
| 


4 10-8 roentgens pe per == ==. 25 x roentgens per at a given excitation con 
second. 1. Using t the dosage rates indicated at the right of F ig. 


2 it is seen that on the 400-kv. curve to reduce ‘the dosage tional to its Fat and Kaye (7) hes shown aie . 
rate from 2.5 10~* to 10~* will require 17.7 — -10.4mm. for mé terials. We thus have the choice of making 
or 7. 3 mm. lead. “Had the original 1 radiation be been u unfil- “thin “material or a 


S per 
4 ‘give, for poured 1 concrete and 1 concrete 
of differeat lead thicknesses the cost p per “square foot blocks, the equiv: alents at ‘different voltages and thick- 
at an average price of per pound; and also a estimate of material. The curves in. on 
of the installation costs. _ The figures for installation are, of a ordinates, the lead requirements of 
course, v h and include the supporting 
course, very roug include the supporting partition 
hollow tile’ or brick with the necessary to 


the lead. The cost of finishing the plaster, et their protective efficiency, “respect to lead, in- 


CONCRETE 
| 


BUILDING BLOCKS 


“| REQUIRED BY 
HANDBOOK 20 


of Poured -4.—Lead Equivalen alent of C oncrete Blocks (Sin er, ‘Taylor and 


the cost of the si supporting partition is cimeaiie with that 
of the lead, while for protection at the higher aa the 


ost of the lead is predominant. ad equ juivalence. This “optimum” 


vary only slight! with volta e above 200 k 
es —_ Table III gives the lead equivalents of concrete for the 
& Because of the high cost of lead protection, use of o other 


concrete o brick, bee conditions imposed by the international protection recom- 
mendations. _ The next to the last column shows the marked 
‘filin or jiton ore have used. “However, it is im- increase in the ‘efficiency of concrete | protection with increase 
gs Hii MS in voltage, while the last column shows the he decreasing we weight 
phasize that a lead barrier will | ‘prov ide the he 


ingalltion pee given degre of protection “(within ratio of concrete to lead. In installation, the weight ratios 


by The the installation costs 300 kv. are diffi to are 

tutes will be from 2 to 20 times heavi ier: : but this higher load 


ee 5 probably low. It is quite likely that for weights above 20 Ib. per 


may be offset t by the concrete or brick having definite struc- sq. ft. a special steel frame or concrete wall construction would be 
"required for support of the lead necessary at the higher voltages. For 
tural value and thus provide economie es in general building 


2 3 
a ceiling or floor the lead may be ly the floor and then 


covered with some suitable 


creas ge and thickness i in the range above 
kv. Since the thickness is factor, it is 


the 
Let 
4 
curve 
Awe 
| 
the 
— 
uc- 
nac- 
ad 
— 
the 
am. 


tective material increases with voltage. the beam, and hence the tube output. ely less, it 


ee In our own laboratory, we have found that solid concrete for the tube i is seldom closer than 3 « or 4 meters to the wall — P| 
blocks give very satisfactory and economical protection. 1. The which separates it from the operator. Particularly in a new 


eG the conditions imposed by the international protection recom- - cent for lead; while for concrete, although the weight is 


1 | roentgens per s second at 100 cm. 
since » the weight of wall necessary to support the lead must “from ‘the target t (24 roentgens per minute at 50 cm.). i 
is 


be taken into consideration. It is thus strikingly evident ahs The calculations given above apply to the direct beam, a 
while it may be assumed that there is always an abies naw 


we that the e desirability of e employing concrete as an X-ray pro- 


ae a finished building, because of the difficul ulty of installing unsafe to base ‘computations on conditions with an obstructed — 
and filling the forms, it may not be easy or economical to beam. This ‘feservation applies, of course, to all portions of | 
solid concrete walls, but in a ne new ‘concrete a room that may be reached by a direct beam (see N. 
Handbook 20, Paragraphs : 305 and 406.) A. 
The best protection in the average X-ray room “may be 
Table’ IV. accomplished through application of the inverse square law, 


blocks were made in standard block molds with cores ‘fe building, it may be easier to place the Operator ar and partition — 
moved, and of such a a dry | mix that they could be easily han- > ‘relatively far the tube than to build a ‘smaller 


All joints were filled solid with mortar beasties ier es near the tube. In cases where the area of r 


Foot | Unfinished¢ 


‘Finished? Cost per | Cost of | square foot 
‘square foot Concrete of Concrete 
of W all> 


| % | 0.7: 0.47 

® Lead fastened to furring on terra-cotta wall. 
Less covered with lath and plaster. : ; 

Ill. —Lead Equiv valents ¢ of Concrete. ¢ Installed in completed building. 


Equiva- Lead, | Concrete,| to Thick-| Concrete “Block” 

mm. . cm, sq.cm. | of Lead | of Lead . 


220° 
240> 
260° 
3008 
§40¢ 
270¢ 


> From Singer, Taylor, and Charlton (6), p = 2.35. 
Extrapolated value from Singer, Taylor, and Charlton (6). Re = Taken m K g Bi 
istance of 1 cm. ad app ies to of radium at a distance 


‘4From Van der Tuuk (8) recalculated to aecord with International the partition will | not be affected its foo the 


wal Gu tube, the economy of moving it aw ay is obvious. On the 


_ Here ‘it was other hand, where concrete lead, the savings re- 


“concrete are 


are given in Table needed at a distance meters pa The sa 


_ Table V shows the lead equivalent for concrete blocks for in cost and weight by shifting the partition is about reg jg 


ra 


mendations. For comparison, the lead equivalents of several also « decreased by about 30 per cent the cost is not reduced 


other materials are also given. by more than’ 5 to 10° per cent. 


itself, in w case the “target- -lead distance may be “only 

10 or 15 cm. Although for a given degree of protection 

protective thicknesses against in- this ‘fequires a a slightly greater thickness o of lead, the amount 
dicated the factors involved in the choice of protective ma- mi is far smaller than that necessary for a w hole partition « or 
terials, we may now take up the more specific problem of — _ foom.— _ Added lead thickness applied directly to bredigre! 
‘protection in in the radiographic room. As above, the discus- — lessens t that required by the walls, up to the point where the 


can be. simplified by taking as a working ‘base a a tube stay sition from the tube equals the scattered ‘radiation 
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a 
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re 
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— 
— 
- 
Recom- 
17.2 | S7 | 20.7 | 5& 
a 
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third 16 ft lono hw in thick The total coct of lahor lead IG 
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mewhat 
en atio, so that the 1 per cent figure given above i 
such a case the tube Tt is next seen from Braestrup’ figures that the quality of 
“the scattered radiation i is substantially softer than. that of the 
incident radiation, and under some circumstances advantage 
_PROTECTIO N AGAINST ADIATION Below 200 kv. ‘the decrease in penetration of the 
Thus far the discussion has been limit ed primarily ¢ to pro- tered compared with the direct radiation is not wary great, 
tection against direct radiation. But ‘scattered radiation is are very | considerable lead economies 5 to be made by any 
iways present and must be reduced to at least the same end ordinary 1 means. However, above 200 kv. the quality chang es at 
value as the direct. Exact directions for accomplishing this “more _marked and the possible savings are greater | by 


Most economically | are ‘difficult: to formulate because of the whatever means achieved. 


« uncertainty in | the large number of f contributing conditions. — The w ave length of the scattered radiation at th the higher 


Scattering i is s principally from the test object or floor. That Si may be : computed w ith sufficient accuracy for our 
the test object varies very considerably with field area, pur s simple scattering form 


so for computation purposes th the scattering from the largest =0 
area should be taken. Exposure cones (if lead lined) 
duce the ‘Scattering t to a level yongenes: A below that oor. 


out a ane: Braestrup_ (9), 


over ‘different | field. areas with, 200 ‘ky, x. “rays 


with | mm. Cu +1 mm. Al at 50 ¢ cn. focal distance Taste VI.—X ‘-ray Scattering from a W ax Phantom at meter” 
from” the Center of the Incident Beam. (200 k 


minute at 50 cm. 


Behnken (J0) and adjusted to conditions comparable with Size, per fecond Beam, Quality, mm. 


Braestrup's. ‘The discrepancy between t the findings of the 


investigators is not surprising when one considers the (0.0011 


number of variables i in both cases. Braestrup (9) has shown 6by 8 


VII gives, for a number of excitation voltages, the minimum 
amount of will increase at it wave length of the primary beant the scattered beam, and ithe 
a will take place. at a smaller rangle to the ae beam, $0 that" voltage equivalent to the 1 minimum wave length o of the scat 


tered radiation. possible of = production is 
‘hot excee that for 200 Therefor, if we allow a some- neglected. 
~ what generous safety factor, a scattering ratio of 1 per cent _—It is at once apparent it that the relative € softening (lowering ey 
_ may be used as a basis. for oleiaing | the | Protection | to be is the equiv f the radiation by 


We have ‘made similar measurements the vil Minimum Wa ave and ‘Bquivele nt “Voltage of 


Seattered at go deg. 
plant of the Washington Navy Yard. Here the tube was 
supposedly operated at 220 kv. and ma.; no cone “was »min., min., A 
he beam was directed vertically dow nward on toa 12. ~ae 
‘steel cube with the exposed surface 0. 5 ‘meter - from the tube 
4 Under these dosage rate measured 0243 
a thimble atop: ‘the: wed 08 


0.0123 


‘radiation at 1 meter it in a direction at fight to the beam 


was 3.8 103  roentgens per second (measurements: were cattering is appreciable at 200 

actually made at 2 and 4 meters and reduced to 1 meter). _ above 200 kv. At At 510 ky. , for ‘example, the scattered tadia- | 
Thus ‘it is seen that the scattered radiation at 1 meter is has a quality equivalent to only half that voltage while 
about 0.3 per cent that of the direct ‘tadistion, which | is of — at 1000 kv. the equivalent voltage of the 9C deg. scattyred 


the same onder as ‘Bracsteup's s figures for the scattering from beam is only a a third that of ‘the direct beam. When ¢ 


an, cbjncs in the dioect ‘hin in thik: by of per cent may be nied in metal radiog. 
ness, of course, not apply to raphy asa basis for « ali ulating the protection to be Pp ; 
ted 
of 
Ss. 
— — 
be 
all 
ral} 
lent and | 
between 
a 
; 
ing 
is 
ly 


q 


the absorption of the is to be will scattesed « one or 


the voltage corresponding to that of the atte erec times a total: single of at least 90 deg. The 
not the direct radiation. scattered radiation ‘is thereby reduced to ‘a hardness in in ac- 


Two examples will illustrate the uses of tables cordance with Table VII, which requires relatively less 


ase 1.—200 0.1 r. per sec. at 1 mm.; compute the A practice has grown up in this country of using _protec- 
of lead wall 4 meters from test object in direction at right angle to — tive - barriers extending only 7 ft. up fr from 
‘of to the. ceiling. In | some cases ‘this ides Hes adequate pro- 


e te of scattered 1 
tection the pox 


scattered by the th 


tion where the operator is located. stud- 
ied several such installations and finds het 


7 _ bet wort a 7- ft. artition in therapy insta alla tions is 10 to 20 
the dosage rate “ah the valet on the other side of the — in ther: 
great as behind 


2-400 ke, 01 1. per sec. st 1 meter; compute the necessary 
ase 2.— v., r. per sec. at 1 meter; compute th ssary $ 5 
thickness of lead 4 meters from test object in direction at right angles the caling, 3 
ered perce from ob object 1 per cent tioned Navy Y ard installation. The 12-in. steel cube was 
EP irradiated in the center of a 20 by 20-ft. enclosure made of 
dosage r rate at wall = 10" 10° per sec, 


The effective \ voltages of eadiation i is 250 kv. Fig. 2 second, hereas a full 1. lead en- 
is found that 0.7 mm. of lead is required to reduce the dosage rate “closure should reduced the scattered ion at this 
the tolerance value of 10~° r. per sec. on the other side of the wall. 


soint to about 5 10-7 roentgens per se cond, Here, as in 
ras) (Using the 400 kv. curve would give a value 1.5 mm. for the led ad sy. x 8 2h 


s In both cases it is seen that, “compared with direct: radia- ies factor of about 10 t 10 to the safety, although in this case the — 

tion, , very great reductions i in the wall thickness for adequate dosage rate was below the tolerance value anyway. ee. . 


protection against scattered radiation “may be made. In the Ata position: of 26 ft. from the tube t the full lead wall 
would added a factor of about 15 to the safety. This” 


200-ky. case the: thickness of lead as compared with» that: 
“necessary hae ie direct beam is 17 per cent, and for the the 400 — seemingly contradictory result is due to the | large angle scat- — 


ok. case, 8 per cent. = It has been assumed in these cases that _ tering from ‘the air above that at_ general vicinity. _ The par 
stray radiation through the tube shields was reduced to a ticular X- ray installation was located in a metal frame buiid- 

level ‘substantially below that of ‘the radiation scattered by ing having a 30-ft. ceiling. A ceiling of half that height 


The above discussion has dealt: with the modified be behind a a7- ft. barrier. 
radiation calculated by Compton’ formfla. There An inte resting feature in in the 1 Navy Yard installation 
will, of course, be a small component of by tadia- the = of a crane operator about 20 ft. above the 
sideration open- top. radiographic enclosure. he operator's as 


4 


tion s scattered at 90 deg. t to ) the 1e direct beam. By ce 
f the form factor in the higher voltage region lined with in. of lead on | the bottom and up about 3 in. 

000 | kv.) Bethe has calculated the unmodified electron scat- on the : sides. While: im a position immediately over a radio- 

ee fromthe K shells. He finds this to be, for lead, less -&raphed c casting, | the dosage rate within the cab was about £ , 


than 5 x 10-4 & times that of the direct beam and | for con- the tolerance value. Six inches beyond the edge of the cab. 
was 3 times the tolerance In other 


than: ‘the values above. Thus wus, considering the extreme case 
of scattering by lead if we start with | 1 an incident dosage rate 

_ of 0. 1 roentgens per second, the dosage rate of the unmodi- 
radiation at deg. will be less than 

additional 1 protection ‘therefor. be simplified by careful choice 
Protective barriers close to the target, have the tube position, tube mounting, a and possible angulation 
~ in the ' case of supervoltage 1 radiation —above 400 kv.— where of, the beam. It is not feasible to attempt to discuss all the — 


_immense quantities of p > material would | be conditions under this. head, nor it 


which has a 5 to 10 tienes its diameter, By rooms with respect to their protection 


rounding: the target t tube” with some 3 in. of lead (the io: be made te to his is paper. We w will Il give simply an analysis of a 

quised amounts are e not yet known exactly) | the escape of typical problem presented to us s for. solution recently 

_ fadiation is limited to the useful treatment beam and a use- “aad While this discussion is based primarily on a therapy in- a 
less beam directed back along the axis of the X- -ray tube. - stallation all of the problems ay apply directly to a metal | 
By giving some consideration to the direction of these beams radiographic plant. 

is possible ni stallation in whi The question involved the installat , 12-ma. 


— 
5 
From the inverse square law; dosage rate at wail — 1/4 
the 200 kv. lead that. jal 
— 
— a 
— 
a 
|| 
| 
— | 
— 
jation so long as he did not lean Out Over the edge of. 
q 
4 


: 
tion selected for the operator w as the one. The per second == 8 roentgens pe ond. Fro rom the | 
room eae ‘required protection a at the floor for full-time oc- 4 100-kv. curve in Fig. 1 it is found that to reduce the dosage , 
upancy. The ceiling, how ever, next to the roof ; ; con- at this point to the tolerance value the lead partition 


sequently, , it t and the outside w valls needed no protection. Th must be about 6 mm. thick (or 15 “cm. of " concrete) . Had | 
diagnostic Wa as assumed to be occupied by staff allow ance been made for ‘the softening in quality of the 
sonnel 2! 20 per « cent of the 7-hr. day, permitting ° 5 times the tered radiation, the lead p partition. might be fixed at3 mm. | 
adopted tolerance dose for continuous exposure.* We ehave Asa tule ‘it is undesirable ‘permit: the direct bear to 


ad choice of positions di and 2 2 for the X-ray tube; in be hich | "point even in 1 the general direction of the operator. For that 
in 1 either case it is in a lead-lined tank. In po — os. the | 2 for the tube w was s considered. =f Here ‘the tube 


direct can be ‘sw an an 


as before we per cent” of 0.05, roentgens per 
second = = 0.0005 _roentgens per “second at 1m 
rate at poston of the | operator. Using the 250. kv. curve: 
in Fig. 2, it is seen that the required lead barrier B should 
be 1.0 mm. thick (or not making all allow ance f for the change ii in a. 
quality by si scattering and using the kv. curve, 2.2 mm. 
= is seen, wil with 2.2 om of insteac 
of 6 mm., there is a distinct gain in placing the | babe at posi- 
tion 2 instead of position 1 not to mention | the “added safety 


| arising from the impossibility of the beam being di- 


rected toward the Operator. The solution here assumes: ade- 


quate protection in the tube shield; if this does not obtain, 

the protection on partition B should be increased correspond- 
In shifting from position 1 to 2, there i is. but a 


decrease in the required protection on partition To 
culate this protection we may again st start with a scattered 


dosage rate (at 1 of 0.0005. -roentgens per second 


op Therapy Room Layout 


CAB Ap and make an inverse square law adjustment which gives the 


rate at the distance (3.3 mete! D 


the direction of | the “operator. Under this condi- 
t D. On the 400-kv. curve of 
the angle @ between the direct and scattered gens * curve 0 


i toward t the operator is only about 45 deg. in w hich the scat- + 2 this calls for 1.2 mm. of lead, or for the softer radia- 


red radiation would substantially “more intense than o1 on the 250 kv. curve ve 0.6 


en in Table VI. In this case a a value of 10 per ‘cent of — The door ¢ should have about the same amount of lead i 
. 
ain beam be assumed The he hardness of the scat- as the pe (2 


eater Table VII be- nearby, 


e the coe between the ‘direct and scattered beam i is 45 he protection on the west might t 


tween walls “A and serves another deep 

are taken as for the beam instead of ‘ie room and is 34 aw ay a somew 


scattered from the 400 kv v. curve in Fig. 2 2. the such as" P, 3 
between | B and scattering body i is about 8 ft. (2.5 

meters). Starting with the tube o output of roentgens 


per second at 100 cm,, the scattered ra radiation, already 


sumed as 10 per cent at 1 meter, will be about 0. 10 x 0.05 ae way * a 
is not always the case; consequently, caution must xere tat 1 meter and x 

may be the safest practice to assume that a room at all is “gens per second — - 23 4 per at 
occupied full time, _ but We give the other case to indicate how it may i W of th ul. A P h ‘ble d 
on W of the wa At the ermissible rate 1 


+1939 


— — 

& 

= through the more but the direct beam cannot possibly point in a direction ee i 
‘restricted angle W ith the X-ray tu 

<A 

~ 

f 

a: 
= 

— 
— 


at this is not desirable because of the excessive thick. 


5 per seco 


gens per second. Referring to the curve for 250 ky. in Fig. PROTEC E TUBE ENC LOSURES 

2 find that to reduce the d ate from 2.2 X 10-4 The ques how fi > prot 
2, we find that to reduce the osage rate from 4 Se The question n of how far to ) carry “the protection as 1s applied 
05.5 an 0.8-mm. thickness is required. (By directly to the tube ¢ enclosure is still open. has already 
not considering the quality change, and therefore u using the — been mentioned for high-voltage tubes, and in all the preced- a 
400- ky. lead- -absorption curve, it is found that 2 mm. of ing discussions it has been assumed, that the tube enclosure 
will provide adequate protection. is sufficient to reduce the transmitted dosage rate to value 


‘Since the beam may be assumed to be « toward the below that scattered from th e test object. ever, the J 
floor ‘the greater part of the time, and since the room b below problem i in the low-v -voltage range is inherently different 
is occupied, the floor should be adequately protected with that in the high- -voltage range where we have suggested that 


or its. equivalent. Directly beneath the tube and ex- the tube enclosure be such as to reduce the stray. rate 
tending» some 2 meters to the east, the dosage rate of the 


= 
direct beam (150 cm. minimum target be no 10 === 


‘more ‘than —— 0. roentgens per second = 5. 


moe 


we 


10-3 Foentgens per second, where 0.05 roentgens per 
ond is the dosage rate at a distance - of 0.5 meters. Referring | - 
the 400-kv. curve it is seen that 10 mm. of lead is: neces- 

to protection. A 2- meter limit 


| 


é 
a 


me 


8. 0 mm. of lead protection. “The lead could which then be a 
ae graded i in small steps, although this might introduce difficul- 


—Lead Equiv lents hod Protective Materials at Low Voltages. 
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| p=35e | p= 21g. 
per cu. cm. ~iper cu. cm. per cu. em. 


1A | 
| 41 


race 


‘ties in making a smooth floor. As seen from Fig. 3, a 25-cm. 


-in.) concrete floor would provide y Absorption in Lead at Low Excitation 


‘to a value of about 1 per cent of t the : direct beam at the posi- 


of f the test obj ect. 
problem of protection below kv. relatively (1 1) has made some measurements of the ‘scatter- 


PROTECTION AT EXCITATIONS BELOW 100 KV. 


simple and needs almost no discussion beyond that given from a wax phantom reaching a a point 1 meter away ii in 


: Handbook 20. For pi protection yn against a direct beam, lead a a direction at right a angles t to the beam, the tube be being oper- 
hicknesses up to 1.5 mm. are sufficient and a 50 ~ cent ated at 80 kv. and fully protected. With and without a cone — 


to he found the scatte red dosage rate respectively. 0.03. and 0.1 


< 


3 
per cent of the direct incident on the phantom at 


60-cm. skin- -target d distance. This ii is in reasonably good agree- 
ment with the percentage of scattering discussed so we my 
different low These are taken from Kaye (7). be justified in taking a maximum per ermissible dosage rate 


_ From this table it is seen that up to 100 ky. any | of the 


scattering, amounting t to 0.05 per cent that of the main b beam 
materials listed v will protection, without Referring to the curve in ‘Fig. 6s giving the lead ‘absorption 


introducing constructional difficulties. A 200-m -mm. (8-4 in. at low voltages it is seen that lead of about 0.9 mm. -thick- 
brick wall ‘should suffice, but ‘care sat taken | to insure ness around the X-ray y tube would provide the \ecessary 
y. about 1 in. ba- amount of protection to the radiologist when using 70-kv. 
rium plaster i is required and difficulties may be encountered ‘excitation, Since, in any case, the ¢ quantities of lead involved 
because of weight (16.7 Ib. per sq. 1. ft. as compared with in 75-kv. prot ection are not large should not be an ex- 
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10~® roentgens per second so that at position W’ it can be 
a 
= 
(target distance 2.5 mete will be about ——— 
= 
| 
Tt 
| 
| 
a4 id = + 


cessive demand. not in a Position. dem Gebeite der Vol. 


time to reach any final conclusions in this but these and of 
J "Concrete as a Pro- 


tective Material against High-Voltage X-rays,” Journal of Re- 


search, Nat. Bureau ‘Standards, V ol. 21, p. 783 (1938) (Re- 
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GR B. S. “Handbook Radiology, (7) G. W. Binks and G. E. Bell, British Journal of Radi 
International Recommendations for X-ray and Radium (8) je H. van der T “Messungen an Rantgenstrablen bis 1 million 
Congress of Radiology, 1937. volt,” Fortschritte auf dem Gebeite der Réntgenstrahlen, Vol. 
Radiation of 20 High-Volt- _ 
p. 206 (1938). 


deutschen Strahlenschutzvorschriften,” Fortschritte 


dem Gebeite der Réntgenstrahlen, Vol. 41, p. 965 (1930). 


of Rubber. reveal ec | by Mechanica | Tests 


‘Elasticity, energy, resilience, and hes steresis loss are deed in in an 


Se el toded in th or rubber- like synthetic materials, ‘it. is known in most 
the meas nt of elastic properties. ‘Tests included in the survey oo cases the change of volume as the result of an 
are tension tests, compression set, rebound tests, ‘the compression lied f livible. The hi I d in. 
oscillograph, the Goodrich Flexometer, and hardness tests. An at- appie | force is negligit pie. ‘The c hange o of shape under a. é 
tempt is made to show the correlation between the tests and the _ - influence of applied forces, howe ever, is unique in its magni-— a” 
needs they are intended to fill, and ‘point “out shortcomings and tude. Few substances can be deformed without ‘fupture to 

r = - the same extent as rubber or its physical brothers; none can 
deformed to such a high degree and regain 


dimensions so completely. The characteristic fecovery of 


mechanical tests of rubber and rut pubber- like materials causes them to be called elastic. 

Tike “materials ‘depend u upon the deformation “of test s speci- material is perfectly elastic w hen its load- deformation 
mens under an applied load. They may be run to determine horace 5 are 1 -d point for point as the load | 

characteristics are repeate point or point as the load is 


the fundamental relationships | between force, deformation, removed. In terms of graphic fepresentation, the: load- 


time variety conditions, or they may be deformation curve must be retraced exactly and “completely 


run for comparative purposes only “under conditions too as the load is removed. The statement applies only if the 

_ complicated to yield fundamental inf n. Tests of the — 
ye undamental information. ests of t € test is made under adiabatic conditions, since modification 
former type yield properties of materials w while tests sts of the load- deformation curve would result 
latter type supply data on over-all performance of some anlosding qycle. 
particular shape of specim nen under unique ‘conditions. 

the science of rubber testing advances, it will Become 

increasingly possible to predict performance under -compli- 


cated conditions from measurements of f its fundamental force Fi ts. ‘through ¥ 
ay properties. The degree of faith we can have in such predic- x energy expended i is their product, FX 5. If the force is not 
tions: will indicate how far we have traveled along the toad constahi t but varies with distance the general for 
from the empirical art of rubber technology to mechanical work is used: 
This paper i is intended 1 primarily to to stimulate thought on 
the significance ‘of some of the common mechanical tests 
_tubber. To do so it is necessary to define clearly the meaning 
of terms frequently used quite loosely i in rubber technology. - In either case e the energy is is expressed in terms of force 
In the following paragraphs an attempt is made to “clarify times a ‘distance, for example, in inch-pounds o or dyne- 
ae the meaning of the word elasticity a and seleted terms. The centimeters (erg) . Energy i is found from a load deformation 
definitions will apply to familiar load- deformation relation- 
ships regardless of the type of in shear, compres- ing it by the factor ‘desived from the scale on 
sion, or tension. “coordinate axes. In this way the area is ‘converted to its 


JS INVITED, for equivalent et energy in n work units. When a test includes both 
_ publication, or for the attention of the author. — ress all communi- a 2 s 
260 8. Broad St, Philadelphia, Pa. La loading and unloading of a test specimen, the area under 


loading curve represents | the work expended on the test 
* Testing specimen by the machi curve 
Mats, Atlantic City, NJ pe y the machine; the area under the unloading 
Physicist, Rubber Chemicals Division, E. I. Pont de Nemours and represents the -feturned ‘machine ine by the t 
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rubber i less for its ability to stretch more ‘than 500 


1 materials do not trace the same curve on loadin per cent than for its ability to stretch up to per cent. 
and unloading. The discrepancy results from failure of the Usually flexibility: and high ‘resilience are the primary 


material to recover its dimensions instantaneously. The | and ability to “survive extreme 
to recover may be temporary or permanent, or a com- ‘secondary importance. The ‘second factor limiting the 


of and permanent deformation. Mathe- eral usefulness of the standard stress-strain test in tension is 
changes occur in the | stress-strain curve as the 1 result of 
repeated cycles of loading. and unloading. the sake 


Ener ex in loading Energ “returned unloading laboratory economy it may be necessa “to standardize 
ey &y sary 


ld Hysteresis los xX 10000 the first: loading of test specimens for the determination of 
moduli, but the v values obtained in way be quite 


expended in loading 


r several 
energy expended during loading. resilience characteristic, are but temporary and of limited use- 
The € prescribed rate of pull is 20 in. per min. for the 
we resilienc -_power- -driven clamp in the testing ‘machine. Inasmuch as 


: 
Energy expended in loading data are -tecorded not for the elongation 0 of the t test speci- 


re 
si a The resilience of a perfectly elastic substance ate 100 per a men as a whole but for the elongation of the rubber between ‘3 
wn vas It is evident from the foregoing that under adiabatic con- wi bench marks on a constricted portion of t the test specimen, 

ditions for any given cycle of loading and d unloading: definite specification of machine speed does not 
Percentage hysteresis + Percentage the actual speed of elongation of the test specimen has 

METHODS OF TESTING standardized. To correct this difficulty, machines 
might be desig ned to” run at such a speed that. the bench | 

g g P 


would be separated at a definite rate. For properly 


pues are so numerous the has vulcanized materials, ‘the rate ‘of pull is not : 


acquired a preference for tests w hich duplicate some as it is for under-vulcanized 
ticular type of setvice as closely as possible. These tests are ror which appreciable ac _detormation 
that pertinent discussion of fundamental ss of time is characteristic. 


ent: 
properties “appears to be quite impossible. Among. these _ Compression Set (AS.T.M. Tentative Te 
might be included abrasion tests and tests for resistance to _ D 395-37 T). ‘In the A. S.T.M. compression set test, a a 


flex cracking. There are other tests, more closely -telated” to disk 4 > in high and 1.129 in. in diameter is spring loaded 
fundamental conceptions, which are the p primary concern of at room under 400 . The test and 
this paper. ‘:E Each of these gives at least qualitative inion 3 spring assembly are then placed in an oven for 2 22 hr. at 


tion regarding some fundamental property. Some give quan- At the end of 22 the test specimen is removed 


ay 
‘itative information, but test conditions are: not neces- from the Spring assembly as quickly, as possible and 
sarily the best possible selections. To illustrate this state- allowed to cool and recover for 30 min. at room tempera 


ment, a 1 few ‘tests will be briefly examined. No. attempt is ture. At the ¢ end of this 1 recovery period | its net change 1 


made to cover the field, but a few representativ € tests have ak height i 1S recorded as a percentage of the original heigh te 


ke selected either because they are commercially i important oom he intent of ‘this | test is to measure te departures from “5: 


or ane they are of timely ‘technical interest. ae, oa a perfect elasticity, by a combination of two s severe conditions: 


(2) overloading and (A) elev ated temperature. Two factors 
Testing (As ST. M. T.M. Tentative Method D which unknown quantities in the he application of this 


—Intended ; asa a comparative test between stocks and 


tare (1) the change ¢ of modulus s resulting from tempera- — 
asa criterion of under s‘andardized conditions, tension 


ture aang? and (2) the amount of plastic flow introduced by a 
test ing is perhaps the most ‘important t control test in the in- ae 4 


heating. Usual end surfaces. of the test ‘specimen _ 
dustry. However, the test is subject to misinterpretation. and 


“after removal from the loading device are decidedly con- 
has probably caused | considerable ‘misunderstanding b 


€, and the significance of the result is further 

rubber technologists and technicians i in other fields 
rain 


“evaluates | no single property 


ot subject to clear interpretation. The load 
i ay é 1 hose 
ons m y roughly approximate those | occurring ina 


limited number of gasket or mounting applications, but the 


d measurement t obviously | late d Vi to the satis- 
Methods of Tension Testing Rubber I su is not 0 ated even to the si iss 


=—36T), Proceedings, Am. Soc. Testing Mats., Vol. 36, Part I, p. — 
also 1938 Book of A.S.T.M. Tentative Standards, p. 1287. ative Methods of Test for ‘Set of V anized Rubber 
* The rate of elongation can be more closely controlled following 395-377), Proceedings, Am. Soc. Testing Mats., Vol. 37, Part I, 
_ European practice of using nil test pieces, but the stresses are more com- - “1127 (1937); also 1938 Book of A. S.T.M. T entative ‘Standards, if 
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4 performance of por may be quite useful supports. A compressive load i is applied either statically 
in the w riting of “specifications for a given | composition — dynamically a pellet in. in diameter and in. high 


hich has been found d by suitable tests to be satisfactory ‘and ‘relationships. between the load, compression and 
However, it is unwise practice to reverse the procedure and time can be measured. Static loading and _untoa ing may 


select a composition on the basis the test except for spe- by recording percentage | compression “resulting 
nds per Ties 


cal serv ice conditions approximating those of the test. In from “application of known loads expressed in poun 
particular, this test cannot be substituted for long-time tests Ss square inch. The energies involved in loading and unloading — 
of drift it or creep of intended for may be determined under these essentially static con-— 
% ns and, compre fa 
ibrating structures. ditions and, finally, the gradual compression. of a test 
Rebound Tests for Resilience. Many arrangements of re- men under a. given fixed load with time. The he data obtained 
bound apparatus are ¢ used to measure the percentage re “resili- e- this way are - applicable to the preliminary ry design of rub-— 
of compositions. In these a weight is released from an ber “mountings. It is not sufficient, ho how ever, to to know what 


elevated position and | falls under the action of gr ravity to the characteristics under static conditions since the 
strike a test specimen. After impact, the weight gone to sto primary justification for rubber mountings is their suitability 
part of i its” original elevation. he height recovere< the ‘isolation of shock and vibration w hich are dynamic 


by the weight on rebound when divided by its character. For design with reference dynamic -appli- 
“ height above the test specimen gives a fraction for resilience cations it is also necessary, therefore, to know the dynamic a 


which may be expressed in per cent. Hy steresis may, there- properties of the materi il including the modulus and damp- 


fore, be obtained by st subtracting the percentage. ‘resilience ing action, These are derived from an oscillogram, which ig 
from: 100. The figure o obtained in this way will inclu de the vis an autogr raphic record: of oscillations imparted to a lever % 


frictional losses of the ‘machine and any loss. at the interface of, known moment of inertia ‘subsequent ‘to absorption of a 
een the test. “specimen and the impacting surface. ce. ‘known impact by a test specimen of the vulcanizate under 
particularly successful form of the apparatus appears to The particular” value of the oscillograph is that it 


be the pendulum ty type which is represented, for ¢ example, by yields data under definitely recognizable conditions w hich 


Schob's ‘machine manufactured by Sc hopper® be mathematically related to actual application of rubber 
re - 250-g. hammer s swinging on a 20 cm. radius falls through cushioning devices, and i in addition it has value as a general — 


arc strike slab mounted the vertical ‘surface of laboratory test, particularly for record purposes, 3 
base of the rnachine. The energy of the ‘impact can Goodrich Flexometer. test cylinder 1 in. high i sub- 


readily be calculated. The distribution of the energy | in jected to a known av erage compressive load by ‘means of ea 


the test ‘specimen n, however , cannot be termined since ce lev ver The upper platen of | the 


neither the voiume of the “rubber distorted by _ impact caused to vibrate vertically through a definite stroke at 

is measured nor is the distribution of stresses in the sample known § frequency.$- The load, the stroke, and the frequency iz 


be known. T The loading conditions are | irregular because of be adjusted for any test, ing once ce been estab 


fe the spherical shape of the hammer. At the instant of maxi- _ for a test, ae are maintained at the same value until 
mum penetration of the hammer into the rubber, the stress 
maximum at center of the hammer and 
‘decreases to zero at “points: “sufficiently removed from the temperature of test ‘specimen. ‘its resilience were 100 


value of the stresses also varies from sample per cent. Since no compound “meets this ‘ideal, all 
to sample e depending upon the hardness of the compositions result in rise temperature of f the test specimen. 
even though the same impact energy is used for each test. - thermocouple | laid between a hard rubber disk on 1 the lower a 
a The influence of this inherent variation in the loading bec of the machine and the end of the test specimen is 


. used to follow the temperature rise at an arbitrary point. — 


a, 


ditions o of the test can be investigated qualitatively for any 


given sample by determining | the between the ks essential to the proper performance of the flexometer 
rebound values: oa the elevation from which the hammer that t the lever be free from the vibration impressed upon the ~ 


is released. Quantitative interpretation it in terms of the ‘elastic test specimen. ‘Practically, this i Is accomplished by suspending 


characteristics of the: sample is ‘not practical, test is equally heavy” weights at each end of ‘the lever. These in- 


useful for a ‘comparison 0 of similar compositions of about the crease the ‘inertia of the | lever system without affecting - the - 

same hardness, since the Joad conditions will then be simi- load on the test specimen. en. By increasing , the inertia of the 
lar. Comparison of “stocks of widely different hardnesses lever, its natural period of vibration is given a length of 


may be misleading. several seconds. At a nominal speed of 1800 m. (actual 


In the Schopper test the rebound is ‘rapid, so the speed about 1720 r.p.m.), there are 30 complete cycles per 


is in contact with the test specimen for a very short time, second. Since this frequency is high il in CO mparison with the 


pethaps for as little as a thousandth of second. ‘This natural frequency of the lever, the lever te a gee 


significant, for. compounds w which a appear quite ‘resilient i in by the vib ibration of the test 


rapid test sometimes show much lower resilience in a slower a In comparison with the se: 


test. Complete rev ersals j in ‘the order of resilience have been 
erved in tests on the ‘Schopper pendulum and the -oscillo- Felix L. Yerzley, Tests of Rubbe 


Proceedings, Am. Soc. Testing Mats., 
and Rubber-Like P m. Soc. Te ung 


Oscillograph.®- —The original of the r “The Goodrich Flexometer, ” Industrial and 


to evalu: Chemistry, Analytical Edition, Vol. 9, p. 582 
valuate the of compounds for rubber The St. Joe Flexometer imposes vibration in shear. See paper by 


Memmler, “Science American Edi Breakdown Characteristics of Rubber 
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“points are pertinent: ‘if the radius of a tire from hub center a 2 sunning ini test are common at the present time. Ie gl 
to the road is 15 in., 670 load cycles (loading and unload- first and more popular method pressure of the rubber against a 
ing) per minute would correspond t toa road speed of 60 the pin | is -fesisted by a spring. Readings on an arbitrary a 
: m. p-h. The test As accelerated, therefore, in regard to fre- scale are proportional to the force exerted on the pin by the 4 
quency. Howev er, since the angle of contact between rubber. Also, since the spring obeys Hooke’s law , the read-_ 
a tire and the road at any instant is a small fraction of the ings are proportional to ) the linear travel of the f pin 1 from the 
360 deg. around the hub, most of the actual loading and extended or zero position. In the second method, a constant — 
4 we unloading « at any point “occurs more rapidly tha than it does in — force i is applied to the pin and the linear penetration into 


The > range between maximum and minimum on any depen nd determined the 


the thick 


weight on the wheel, 


averag 
improvement may be 
“Hardness: measurements are an indication of modulus 


sonable to allow the ma: maximum 1 load to be in As the pin the | hardness tester presses into the 

surface of the vul | directly under th 
same way in the test. 5 surface the vu canizate, materia irectly under the pin is 
With  Fespect to mathematical analysis, the "temperature Subjected to compression at the same time that lateral dis-— 


rise of a “compound vibrating under a load is an indication S placement of some of the ‘material produces. stress in shear. 
but not an accurate measure of hysteresis loss. Exact evalu-"— Assuming an interrelation’ between moduli of elasticity in 
ation of hysteresis loss by thermal means would require ea compression and shear, the 1¢ penetration | of the pin is depen-— 
knowledge of (2) the thermal capacitance ‘of the test mate- dent primarily upon the ‘modulus of elasticity of the vulcani-- 

tials, (6) the thermal. conductivity of "the: materials, © the” zate in shear, but it is modified by any concurrent plastic 
distribution of losses from ‘the surfaces of the test. tendencies. Since the hardness figure f for a given vulcanizate 
Specimen by | radiation, conduction and convection, and (d)— depends upon a single test condition, it can be expected to 

‘the mathematical relationship» for heat flow through a test rd correlate with no more than a single value of the shear 


specimen whose configuration and instantaneous -tempera- ‘modulus. To the extent that different vulcanizates have dif-_ 
tures are changing at at the frequency of vibration. A solution ferently shaped stress-strain curves we may expect deviation — 


of the e problem does not seem likely, even a assuming that hardness figures from exact correspondence to shear 


compounds might lead to a basis for limited calculation. Having experienced satisfaction ith ompos 


For a given class of compounds, the test is significant as “having a definite hardness, how far c: can 
an indication of the tendency to develop | heat under severe © 3 - expecting that another composition of the same hardness will _ 


conditions. ns. Its particular advantage « over other onda serve as well? This depends largely upon how "important 
hysteresis is that the element of fatigue and operation at modulus of elasticity i is in comparison with other properties. a 
elevated temperatures “resulting from energy absorption are If modulus | is of prime importanc the measure- 
_ brought into play. Since these factors are important in the _ ment may suffice; if of secondary i im £ 
operation of automobile tires and belting, the field of maxi- also of secondary importance. 


mum usefulness would seem to be a Yet with the 
action is ‘fequired, fatigue tests of this type should find in- Some _— are re intended to measure not one but | ag 
creasing use for final confirmation of spring designs. of physical properties associated by a particular 
should also be ‘apparent that tests may | be made in | shear in The tests conceivably throw y considerable. light upon the use use- 4 
“the same type of af apparatus by using” a shear type of test fulness of of in that application and lead to marked 
/— specimen patterned after simple types of commercial shear improvements of performance by changes i in compounds and Z 
Hardness. —By convenience attained by no other test and : _ well for ' that serv ice, there is danger that at if the connection i 
v€ long usage, hardness measurements have become firmly — not clearly conceived too much n may ; be expected from it wit 


Rubles is virtually incompressible, although its tespect some other service. Interpretation: of results i 


elastic com mpliance to ‘irregular: surfaces is appreciable. Its usually complicated by changes occurring in the test specimen a 


~ compliance in this sense serves as the basis for the familiar during the test and by dependence upon attending conditions, — . 
indentation tests. In general, the recognized hardness tests, notably the temperature. The complicated nature of even 
operating o1 on a flat surface, , employ a washer face held against to reduce tests to their minimum essentials and to e exercise 


the: composition to define the area of the test. The pen- he utmost judgment in applying» laboratory to the 


5 -— etrating pin is brought against the > exposed | surface of the © the most t simple tests presents 2 a | challenge to the ‘investigator 
composition through the hole in in ‘the washer. Two methods solution of practical problems. 


— 
; 
— 
pressure OF the tire on the road to zero when we br the pin, the pressure the 
is no The maximum is determined washer, for the spring-actuated type the spring constant and 
by tl the inflation of the tire, the initial setting, and for the weight-actuated type the size of 
4 chard of the "tread Compound, ‘tire design, and other the weight. Inaccuracies in hardness measurements have long 
cca a complicated factors not measurable or subject to duplication been tolerated, but this situation must be improved. It is ae. 5 % 
test. In the test, the specimen is subjected to a: 2 
— load, as is the tread in service, but the specimen 
compression at ali times, whereas the load on a 
zero most of the time. Since the maximum insta 
by tile tread is determined in par 
y 
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ye Inspection 
of Bar Stock and Pipe 
for practical inspection purposes. The 
detection of flaws as well as” the analysis of composition, — 


“a4 of all ty pes of “Ot uniform cross-section hes pre 
ration of paper, w hich aims: 


1. To point out the ‘highlighes: in n the historical development ent ah was ma 
i magnetic methods for the inspection of bar stock and pipe. es 


describe now used for this and an unknown steel 


3. To certain tockinical facts related to those inspections. 
some practical problems | encounte red in this connec- | 
D. E. Hughes, in his as indica- 
* tors both galvanometers and telephones. Since then, these 


two types of detectors alw ays have been most popular for — 
resulted in a call for reliable, “sensitive, economic and 
such investigations. The first attempt | to utilize an -oscil- 


preferably, nondestructive “methods of inspection. As f. far as 
stock and | pipe are concerned , the method which meets Madelung * who, 


meets 
investigated the effect of an iron core upon the 
most. of. these requirements is magnetic analy Sis. Soe 


a wave form of an induced electromotive force by means of ake a 
cathode- ray oscillograph. his interesting investigation, un- 


investigation ‘of the nonmagnetic | properties of metallic con- 


fortu unately, was not followed up up and it was not until 1927 
ductors has long been recognized. The first | practical appli- C. Kinsley? 2 rediscovered th the usefulness of the oscillo- 


“cation of this principle, probably, w was made in 1868 w when graph for this particular wating purpose. 
Saxby? used magnetic compass ‘to detect flaws in The beginning of “commercial magnetic "analysis may be 
castings. Eight years” later, Charles M. Ryder | obtained d traced from the development of the defectoscope 
patent® for an “improv vement in devices fo for testing sows! and the introduction of the so-called leakage method 
bonization of metals,” a forerunner of the Swedish car- of "detection. was particularly useful 
bometer. 1877, Anaxamander Herring patented* an “the detection of flaws and its principle is still utilized in 
“improvement in modes of detecting in ‘failroad modern equipments. . Burrows and his coworkers “preferred 
while two later, he patented? “a a method of use of d direct current’ for magnetic investigation ; yet 
as s early as 1879, reported that he was able to dis- 
During the same e year, r, D. E. “Hughes published his tinguish soft and hard steel specimens by th the different sounds 
paper® a about a ction balance. This: instrument produced in ‘the telephone detector of his alternating- 


Re in Thi trumen 
originally, designed for the investigation of the conductivity current induction balance. question of direct- current 
i of metallic articles by means of alternating current induction | testing versus alternating. “Current testing | has never been a ee 
tL. effects, proved to be one of the major contributions s to the | cided finally and still is a controversial subject. The pre- | 


of magnetic testing. ‘One year later, in 1880, J. Joubert? ferred frequency for alternating current 
dal line. frequency, but lower and higher frequencies have _ 


utilized with advantage by many investigators. 
Simultaneous energization by means of both alternating 


published a paper a about wave form ‘analyzing ap- 


paratus using a rotating disk and point contact measure- 


5 ments, | a principle which, in 1 an electronic modification, is a 


"still employed in magnetic inspection equipments. w direct current was first proposed i in the “previously men-— 
tioned Erda patent.1! Later Knerr and Farrow'® advanc nced 
The references cited ao f far establish the fact that even 


this: early date attempts were made to utilize magnetic and 
NOTE. DISCUSSION OF THIS PAPER IS INV Joubert, ‘Sur les courants alternatifs,” Journal de Physics, % 
publication, or for the attention of the author. Address all communi- Goldschmidt, “Nullmethode fir magnetische _Messungen,” 
cations to TM. St., Philadelphia, Pa. Elektrotechnische Zeitschrift, Vol. 23; p. 314 (1902). 
Van Lonkhuysen, “Eine neue M essanordaung zur Prifung von 
: * Presented at at the Forty- -second Annual Mecting, Am, Soc. Testing blechen,” Elektrotechnische Zeitschrift, Vol. 32, Pp. 1131 (1911). 
Chief Engineer, Magnetic Analysis Corp., Long Island City, N. 
M. Saxby, “Magnetic Testing of Iron,” Engineering, Vol. p. 297 
Charles M. Ryder, “Improvement in ‘Devices for Testing - Kinsley, “Method and / for Testing,” U. S. 
* Anaxamander Herring, in Modes of Detecting Defects “H.C. Knerr and C. Farrow, Method and Apparatus for Testing 
im Rails and So Forth,” U. S. Patent 189,858 (1877). Articles, U. S. Patent 2, 065,379 (1936). 
Anaxamander Herring, ‘ ‘Improvement i in Ascertaining the Densityand Madelung, “Neue V erwendungsarten der Braunschan Roe 
Tensile Strength of Iron and Steel,” U. S. Patent 213,197 (1879) Zeitschrift, Jahrgg 8, No. 3, p. 72 (1907). 
Hughes, * ‘On an Induction Balance and Research Therewit Ww. Burrows, “Method | and Apparatus for Testing Magetiable 


Magazine, Series ‘5s Vol. 8, (1879). by Magnetic Leakage, S. Fatent 1,322, 
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Early” found it preferable to “use test 
tic nd 
methods based upon a re lative comparison of - magnetic c and 
“electric properties rather than upon measurements of -abso- 
tute values. A specimen know n to possess the desired me-— 


chanica! and metallurgical properties and the necessary | free-_ 
dom of flaws was used as _ the standard of | comparison, and S 


all other, unknown ‘specimens ‘were compared against this 
*% standard. During recent years the use of these direct « compari- 


on methods }.as_ declined in favor of called 
: tric standard methods. One practical reason for this dev velop- : 


ment was the heating up , of the standard , particularly \ when 
exposed: to strong alternating | fields. his condition called 


ile or special cooling provisions not necessary with electric standard 

combinations. Arrangements of this type were 
Forest" and Kinsley. In these methods a standard of 


= known properties is balanced in a bridge or | 


to its magnetic and electric charac 
|| 
‘teristics, Retaining thus determined ‘setting or com- 


pensation of the netw york, the : standard then is replaced by 


unknown specimen and the resultant balance noted. 
BA ‘Th wo major problems in most electric standard cir- 


cu oncern phase and harmonics. "phase problem 
volves the installation | of an efficient _phase- shifting, dev ice, 


as well, as the selection of phase HIG. 


4) for ‘this purpose, consistent Pega reliable inspection of the ilizing voltage regulator unit, an accessory abinet, 


mechanical properties under investigation depends “upon the table, and a feeding ‘mechenine. 
selection | of the right indicator control ‘Phase. Similar con- he test coil assembly (upper. tight of Fig. | cons sts | 
4 


a heavy primary coil and four exchangeable secondary coils. 


siderations. prevail with ‘respect to other types of indicators al 

electronic principles (F. The ‘material to be inspected is passed through a secondary 

19 and W. Thal? 20). In this connection, “coaxially located within the primary coil, and is en- 

the: Thal Ferrometer mention. . This instru-  ergized by alternating current of line frequency. Each. 
ment: features a vibrating rectifier type | indicator t which, _to- ond ondary « coil contains a number of secondary windings de er 


gether with ‘suitable measuring circuits, permits a a variety of, serve as “pickup and detector means’ for the test 
and wave 4 


analyses difficult to duplicate by « other indicator cabinet (upper left of Fig. 1) contains the 
ae oa e harmonics problem normally « can be olved without controls and the indicators for the various t test methods, as x 
difficulty by the of standard wave Gieees. _ The policy well as several vacuum circuits for 
zenerally followe ed in this respect calls for the of amplifying Purposes 
| harmonics, but ‘a more com-— t, Fig. 1) 
described by an electronically for the indicator 
unit and | in most installations must be supplemented by : 
larger size voltage “regulator” for the primary coil curren 
supply. 7 The purpose of | both devices is the 
ND PIPE all ‘voltage : surges which might be encountered in the line 


During the past few years, many dev elopments- accessory cabinet (lower shelf left, F 
magnetic testin 1g instruments have taken that have 


not been described in the technical literature. | One type of 


y. de Forest, “A New Me 
equipment, m manufactured and leased by the Magnetic Anal- Aan. Soc, Testing Mats., Vol. 23, Part Il, p. 


_ ysis Co orp. of f Lor ong Island — City, permits a a continuous ‘in-  *C, Kinsley, “Steel Structures Identified and Flaws Located by } 


i spection of bar stock and pipe from } to 34 in. in outside _of Balancing Wave Tests,” Proceedings, Am. Soc. Testing Mats., Vol. 3 


Pescxies for freedom of flaws and | uniformity ¢ of analysis *, Fischer, “Schaltanordnung,” German Patent 579, a8 (1933). 
structure, Zuschlag, “Electrical Analysis Method,” U. S. 
‘M agnetic Analysis,” U. S. Patent 2,098,991 


a 
instrument incorporates a combination ‘of several Thal, “Schwing-gleichrichter und Eisenuntersuchungen,, Zett- 


*B. M. Smith, “Some Recent Developments i in 
ticularly su suited for bar stock and ‘Pipe inv vestigation. and Test Equipments,’ General Electric Review, V ol. 36, 


The complete equipment, shown in } Fig. 1 , comprises a 

coil assembly, an indicator and control cabinet, stab- 


reat treatment, cold working, hardness, ; and dimen. 
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storage place for ‘the secondary ‘coils not ‘in use, well a 

of other auxiliary items. 

‘eleva ating table, in conmections with the feeding ech- detector windings are inv ith 

show in this” picture, plays an important par in variations | of amplitude, at certain: arbitrarily “fixed phase 
Z continuous _production testing, _ This table permits an easy ie points. ’ The investigation is ‘carried out by applying the oll 
taising and lowering of the test coil assembly in order to duced electromotive forces to independent vacuum tube cir- 
tine it up for the inspection of bars” of different t diameters. — cuits normally nonconductive, but temporarily. conductive dur- 
‘The coil assembly and the indicator contain four different ‘the passing of the selected phase point. modification, 


t ro) and independent methods of inspection, ‘operating 3 | The amplitudes of the « electromotive forces at the 
simultaneously, while’ the fourth controls a mechanism spective “phase points are comparable with direct current 
impulses of short duration. hese impulses, for measuring 


‘methods. purposes, are. neutralized by other impulses of the same 
i important of the ‘test is s the flaw de- - amplitude but opposite sign. Such | arrangement 
tector circuit, hich, "theoretically, is based upon Burrows’ Smits a high sensitivity with regard to” slight amplitude 
e method of magnetic inspection. Practically, it de- variations. This sensitivity, « of course, can be utilized only 
; pends upon the action of special detector ‘coils i in connection as long as ‘te voltages energizing t the primary coil and the 
a ing network and a high gain amplifier. remain constant, which ‘requirement explains the 
The output f the amplifier is measured by means of need for the voltage regulators mentioned before. 


- microammeter and controls the flashing | of a neon light made The tw 0 point methods are employ ed for the 1 detectic 


by the relatively high speed of inspection. of flaws” well as the investigation of analysis variatio 
ploying an average s speed of about 1 20 ft. per | min. . sl short t As far as the investigation of flaws is concerned, the sensi- 
“defects may not “cause impulses sufficient for a a noticeable tivity of the point methods, cat present, is lower ‘than that 
flection . sof the microammeter, although they are stron ng of the flaw detector circuit. Nevertheless, these methods ~ 
nough to produce a distinctive flash of the neon light a, ge that they outline the full length of de- 
The: Special detector coils consist of two ‘pairs of con- “including continuous seams, if these defects ts produce an 
centric windings disposed within each other and connected indication. Another advantage of the point methods is Th) 


n series opposition with each ¢ other. Such : a coil combination high degree of selectivity with regard tc to the investigation « of 


properties. Being practically nonind uctive, certain specific properties. Th his desirable condition i is 
exercises a definite selective action with ‘regard to magnetic 

about | by the possibility of arbitrarily selecting any phase se value 

: _ as the operating point of these methods. As this method is 
cations caused by unimportant strain variations. To ) produce net intende or the detection of short flaws, no speed indi- 


th d 4 
this very desirable condition, "special care be taken All indications, at present, are presente by 


ding ‘these coils. “Without such | recaution, disa pointing 
“results are almost certain, while correctly ¢ designed coils n not Us 
Zuschlag, ‘Detection Flaws in M agnetizable Bodies,” 


only” possess an inherently high degree of sensitivity, Patent 2,102,452 (1937). 


Zuschlag, “Electrics atent 


basic principle of this method 
relates to a a comparison of one section ~oe 
the test | with another section of the 
bar. This principle, while making 


possible an_ extremely high 


adicating the beginning a and end of 
defect o only. For this reason, continuous 
Seams even of considerable depth some- 


times: are not with this cir- 


requires tt that the test bers 


which ia turn may 


lead to -misinterpretations as to ca 


of such deflections. 


me - Supplementing the flaw detector a 
cuit are two electric standard circuits o 
the wave analyzer 


goes to Joubert's point ts 
e actual design: 


test and control circuits. Three of these ‘circuits relate t to now preferably | used, was proposed by T. C. Hana.*° 


=, 


4, 


cator, such as the neon light used in the flaw detector circuit, ¥ wy 
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“means of two zer0- center ‘meters, one. ‘tee each method 


distinguished with fespect | to the investigation of the in- 
duced electromotive force curves. One region comprises 
the measurements of maximum electromotive force vi 


| and the other the measurements of minimum or zero au @ 
tromotive force values. . Considering the” fact that in- 


duced electromotive forces, as far as ‘the ‘magnetizing force | 
concerned, are lagging 90 deg. in “phase, it is apparent 
that maximum electromotive force values correspond to min- 


imum or zero field values, while m minimum electromotiv 


force values relate t to the maximum fizld 


h the test - the three test ‘circuits are € 
individually and successiv vely compensated. The passage and 


with observations coerciv compensation are _fepeated until all indicators show 


: points measurements. Particularly is this true of investiga- a ~ deflection for the desired degree of f sensitivity and selectivity. 
tions covering variations in hardness, structure, analysis, The standard bar cused setting vu up the equipment is | re- 


and so on. On the other hand, minimum electromotive - tained for occasional checks, at least until the apis of 
force investigations generally do not yield much magnetic the heat under inv vestigation has been ‘completed. 


information, but seem to be most efficient operator then passes one bar after another through 
investigations of current the atching the resultant £ meter as 
tribution, 

The incorporation of t 
methods into the magnetic tester makes it to 


simultaneously, information at | t least partially differentiated 


to magnetic and electric properties. . In routine inspection, 


one of the point is, operated at inspection i 


method is set. to ‘investigate -vatiations in 


motive £ force ‘values. treatment and cold ‘dimensions, mechani- 


One difficulty occasionally encountered with this. ‘method cal strain, freedom from flaws. ‘important, from 7 


= point is not always. an obvious matter and may require it is for this purpose that magnetic analysis equipments are 


experimentation by the operator of ‘the primarily employed at present. 
On the other hand, experienced operator is Using alternating current, the depth ae netration 
enabled to maintain a standard of inspection which can these methods. iimaited. This fact, in precludes 


be duplicated a combined and careful the of defects such as pipes and 


‘mechanism which the test method indicator: 

_. against overloading. The difference in meter deflection with 
without material passing through the test coil is 

 <aaaesy - that it would endanger the delicate p pointers of the indi- oa 
-cators if no protective switching was provided 1. The in- 

-stallation of accurately ‘timed and 

relays has definitely eliminated this danger. 

The actual of te tester may be visualized with 


or lowered until the upon the 
le in front of the ‘rack, pass freely through the “sec 
ondary. The pressure wheels of the feed rollers in front, ba, 
as in back of the coil cabinet (not 
a 
adjusted, the 1 right speed drive is ‘selected, 


_ One of the bars is selected as the standard o} of “compai 
preferably after a thorough check as to ¢ correct analy 
heat treatment, and freedom from flaw is. Pass 


g, “Magnetic Analysis,’ U. S. Patent 2,102,451 (1937). 
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te to the fact that the selection of the right “operating — an inspection point o of view, is the freedom from flaws, cand 1 
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of the cannot be ignored. “The operator 
4 


_ better igure a illustrates two Specimens of w a certain amount of skill, and 
seamless tubing, containing inside and outside seams, while open mind are desirable prerequisites. 
shows a subsurface crack in a round bar starting be- ‘Commercial magnetic testing by | the Magnetic Analysis 
low the surface and | extending to the center. _ The last flaw, Corp. was launched about 8 8 yr. ago. masa very ae 
undoubtedly, could not have been revealed by visual in- in 1931, the tonnages reported during» 
4 h have ris risen to almost sixty times 
defect which may be magnetically for t the same period in 1933. 
varies with all Properties ( that = 


crack 


and ‘metallurgical Areca of the test specimen. of requirements, the 1 most 


ga types of steel particularly suited for magnetic inspec- these being reliability, selective sensitivity, and simplicity. = 


tion are machine-s -straightened, hot- -rolled and cold-drawn bar _ Reliability not only means consistency as far as the - 


stock and several types of pipe and tubing, including concerned, but also ruggedness. and ability of the 
welded - cold drawn, electric welded and seamless. ‘Bar stock ‘equipment to stand up under continuous operation. Con 

(all shapes) ‘is inspected for "variations in 1 carbon, man- nan- sistency of performance, at present, depends upon the steel 

_ ganese, sulfur and alloys; mechanical defects, such as cracks, to be tested rather than upon methods and apparatus, while — 
and deep slivers; structure, ‘such as where the e ability to “take it” is a question of "quality of ‘material 
e as well as of servicing. g. On the other hand, even the y highest i 
bars were ‘rolled; and uniformity of heat treatment. ‘Pipe equipment, incorporating it does such a variety 
tubing, “depending on the method of fabrication, i is in- complex items as amplifier tubes, s sensitive meters s, electro- 


spected | for analysis variations, uniformity of heat treatment, | mechanical “relays, precision | ‘resistances, and 
weak or open welds, and uniformity of one and tensile 


limits, is realized through the action of the special coils of 
flaw detector circuit, and, as far as the point method 

concerned, throug t possi of se ecting operating 
phase points, the amplitudes of which, primarily, are affected 
3115 —3120—3135—3140—3250 
erally, “presents no problem and, in ‘modern apparatus, % 


SAE. improvements it in design and operation. In this connection, 


it may be that simplicity of operation i 


as 20 tons of 


hr. “shift. While this “amount is somewhat ‘higher than 
= the av erage, 10 tons are easily maintained under normal 
a conditions. The total tonnage per man-hour shift depends — 
oe upon the he type of material ; the speed of testing; the - quality i 
of the mechanical ; setup, ‘including p prov isions for handling — - 
the material ; the standard of inspection; a and the human 
element in the pe person of the operator. 
Solid bars obviously mean higher 
light- wall tubing, while bars of largess size diameter cannot 
be tested with the ‘same speed a as bars or r tubes of ‘small 
diameters The quality” of the mechanical ‘setup, ‘including 
~ efficient handling provisions, is an important factor which is 
easily underrated, yet, ‘nevertheless, may be responsible for 


— Finally, | 
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| 
ee eferring to Fig. 3, two short sections of round bars _ the ability « ie _— 

— 

| 
| 

1 ic equipment for seams, cracks, slivers, and chemical phasize weak but important indications and 

| 

is interesting to note that > 

jog!) 

4 

tes esting to avoid passing certain types of i 


with simplicity of design. In fact, it is 
simple, ev v 
these instruments might be 9 complicated as or failure of these methods, is 
their economic justification. “upon the existence or nonexistence of such secondary strain 
Daring the year 1916, Burrows** $77 published summary effect or strain variations rather than upon any direct re 


7 on the correlation of magnetic and mechanical properties « of ship with the primary cause of these strain conditions. _ a 


magnetic material in which he stated that two specimens of Magnetic analysis, therefore, is not a direct method 4 


should possess the same mechanical characteristic and that only, based upon the fact that most, if ‘not all, “physical, 

any treatment which alters the mechanical properties of the chemical, and metallurgical changes cause variations in strains © 
Specimens also “changes their magnetic properties. These stresses. show a a magnetic variation a test specimen 

in general, have been and ‘possess a strain condition different from that of the 


present, 


identical composition, d dimension and “magnetic mechanical properties, but an indirect method | 


between 1 magnetic and equipment may pass the test as despite 
the same ‘material. must be considered as the fact that th 4 
This fact, undoubtedly, constitu ites the major difficulty in in encountered “with however, 
practical application of magnetic analysis. bars of different an analysis or containing f flaws generally possess 
_ The least important of the properties measured by mag- ‘sufficient variations in strain to insure their successful elim- 
netic analysis, from a commercial point of view, are mechani- ination by magnetic analysis inspection methods. | | 7 a 
cal strains and stresses. Unfortunately, the s same is not trueas | The deficiency just mentioned has been and still is the 
far as the effect these” strains upon the magnetic prop- main practical drawback. “magnetic inspection. the 
erties of magnetic materials is concerned. It is not unusual other hand, investigations: now carried on indicate the 
that slight variations in strain cause changes” in magnetic sibility of overcoming at least. part of these difficultie: 
(of a all proportion compared with the the selective sensitivity of the equipments. 
upon: other mechanical properties. On the ‘other hand, any In conclusion, it can be definitely stated that Magnetic 


change in chemical analysis, structure, heat treatment, has made considerable ‘progress during the ‘past 


Ww orking, hardness, as well as is physical condition and iin few years. Even if the relationship | between magneti cf 
sion, m 


ARE 


ay v 
formerly hoped for, the results obtained: with modern equip- 


ow ) 
W. Burrows, Correlation of the Magnetic and Mechanical Prop- ments are remarkable confidence in the further 
Paper 272, Nat. Bureau Standards, Vol. i 


xtil e Finishes 


"American Vi iscose ‘Hercules. Co. 
ranston Print Works Co. National Oil Products 
ARLY in 1938 the © officers of A.S.T.M. 13 du Pont de Nemours & nc. Sandoz, Chemical Inc 


‘on Textile Materials were asked whether the c committee Company, Inc. Scholler Brothers, Inc. 


Hart Products C Roebuck & C 
would be interested in sponsoring research on methods for 
"testing of textile finishes. A number of the prominent com- ‘Dr. Cc Dreby, w iho recently completed | his: graduate 


oa in the textile and related industries, who were ap- studies « at Y ale | University, has been appointed research : asso- r 


proached by the officers of the committee, expressed an in- ciate for the Special Committee f Stand will assume his duties” 


terest in the proposed ‘research program and willingness shortly” at the of | 
bi «give it financial support. A ‘Steering Committee organized search program will be carriec out. 
under the direction of G.F Hopkins | consisting of represen- The object of the rescarth program of the ‘Special 
arity 
of these c “companies ‘undertook to organize a a research for Testing of Textile F inishes is to develop physical 


program to an research fund for carrying testing methods | for the ev valuation of various types of textile 
finishes. The princ: ipal interest is in the development of 
a of ~~ s of the practical, effective i tethod for ev aluating the “handle” 

_ Special Committee for Testing of Textile F inishes was organ- textile fabrics. The “handle” of a fabric is the textile term to 
a at a meeting held at the Chemists’ Club i in New ¥ ork ir rdicate the way ay it feels “alae handled. The present a! 
ay on January 26, 1939. | The membership of the Special of evaluating th this 8 property is simply tc to feel the fabric and — 
‘Committee i is composed | of those companies which have sub- judge its feel in comparison with the feel of other fabrics 
scribed to its research fund with Professor Ball, Chairman of with: similar finishes. This requires | an 
ae Committee D-13, and two Advisory Members, W. D. Appel, ise experience and i is ‘at. best highly subjectiv e. An effective test- 

_ National Bureau of Standards, and K. H. Barn ard, C hairma ing , method w ould be of great value to all who have ned to. 


ae the American Association of Textile Chemists and Colo: a evaluate the “handle” of fabrics. _ Other 1 types ¢ of finishes on 


ists Committee on Crease Resistance and Perman: ney of Fin- = ‘hich research will be carried out are crease- proof ed finishes, 


ish on Fabrics. The activities of the committee will be di- slip-proofed finishes, shrink- proofed finishes, flame- 
by a Directing Committee of thre: members, B. proofed finishes. Considerable ‘research has already b: en done 
Arnold, Jr. Chairman, ‘Professor H. ij. Ball and Mis liza- on the development of test methods for these latter types of 

finishes, but it is felt that there i is still room for improvement. 
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the distribution of mechanical : strain consider a mechanical properties is not as_ direct and simple as was 
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INCE the | organization of the Inter- “Society Color Council | 


Va few years ago, the ‘Society has: continued its “Support as 
a member body and has been represented by four delegates:  fecognize in A. P. A. 
National Lead Co.: A. W. Kenney, E. (6) Review of the Spacing Mansell Colors: Munsell 
@ul, sna 4 A. > 


Pont de Nemours & Co., Inc.; H. M. Hancock, The Atlantic 
Co. ; and W. “Scott, Gustavus Esselen, Inc. (chroma); and the members of the various series showing 
year a report ii is submitted to the Council on behalf of changes only” in one of these three attributes are supposed be 
the _member bodies and the Society’ s representativ es separated by color “intervals: which are visually equal. It was sug-— 
port on ‘the work of the Council to A.S.T.M. . Since | quite a gested in the 1937 council meeting by individual members of the 


umber of members of the are concerned with 1 color, council and by of the delegates from the Optical Society of 
: _ America that the s samples of the Munsell Book of Color be sub- 


jected to “careful study to determine how well they conform to the 


"intent of the book with the ultimate purpose of producing, if 
BE the Inter-Society Council as its tenth member-body. _ developed from the efforts: of these delegates to obtain official spon- 
pertaining to the knowledge with regard to color, concerned in the solution of this” problem to_ undertake it inde- 
nd the dissemination of that knowledge, has added many new indi- > pendently. Accordingly a special subcommittee of the O. S. A. 
In the following, some of ‘the successful ‘projects are mentioned now “nearing completion. Graphs showing preliminary results « of 
_as evidence of how the council works, and the type of Projects on 4 this study are already in use in the Color Laboratory of the Bureau 
7 accomplishment of the council was to stimulate the study of color 
b within one of its member bodies and to obtain for it the active 
Color Names: The S. Pharmacopocial Revision 
tee, in 1931, ‘requested. the ‘council to develop ‘a means for desig- Psychological Association) 
lary, and in general pharmaceutical literature; such designation 
be sufficiently standardized as to be acceptable to science, sufficiently _ _ The afternoon session of the 7th Annual Meeting, February, ; 
devoted | to five. “related papers on this: subject. These papers 
and sufficiently commonplace to be understood, at least in a general in the , of the of 
way, by, the whole public.’ "They required “not only a system of | In this case, the council is the means through which the members 
standards for its application which would not open the committee 
r or Stan 
out in council. Further details were in 1938 are Vitreous Color 
; products themselves, such sanderds are becoming increasingly used 
for paints, textiles, and other materials which are of inferior per- 
into effect, and it is “expected that a final revision of the system > ; 
will be approved at the 1939 enneel meeting. The tentative system and Paper industry mentioned the necessity | of a primary reflection ow i 
is being used by the U. S. Pharmacopoeial Revision Com- standard to supplant the present standard, magnesium oxide. Vitre- 


During ‘the: past sil American Gitte hasan has become ~ essary, a book which complies more accurately with that intent. ve 
The gradual importance which the council is assuming in matters sorship foc this problem “that the Optical Society was sufficiently 
jidual memberships. VE Committee on Colorimetry was appointed for this: study which 
its committees are Agricultural Economics, U. S. Department of Agriculture. 
wha the Council Has Done: 
cooperation of delegates from another member American 
natin colors in the U. S. Pharmacop oeia, in the National Formu- 3 
J P (7) on Electric Recording Spectrophotometer: 
broad to be appreciated and usable by science, art, and industry, — 
color names but also a means of selecting a ‘system of ‘working of the O. S. A. will obtain information on cate and impor- 
the criticism of one concern over BY Some Future Problems for the Council: 
view of the final details was approved. This plan is ‘now being put. 
 manence. A delegate from the Technical Association of the Pulp 
mittee. The council obtained for one of its ‘member bodies the 


ous samples have been suggested as a possible solution. Most of the = 


- advice of the color experts of two other member bodies (the Optical member bodies require information about the availability, perma 


Society of America and the American Psychological Association) ; 
it obtained for this member body the cooperation of the National 
Bureau ot Standards; and ond council served as an 


of competing systems of material color 
e? standards was best suited to derivation of the color names. Par. eck 


Designa ation of Gelatins for Stage Llumination: At the 

quest of a member body (the Illuminating Engineering Society ), 

_ there has been worked out a method which seems to be adequate — 


and also simple and practical. This method will be submitted to tolerance agreed upon in advance between buyer and seller would 


- the council delegates for approval by letter ballot this fall. In this 


considerations for 


hence, color range, and cost of vitreous enamel samples for work- 


(2) Uniform Color Tolerances: The substantial = to industry i 
from rejection of off- color material is too well-recognized to 
quire supporting evidence and often the color tolerance is more es a 
strict than the use of the material justifies. The manufacturer would c; 
be only too glad to use larger tolerances, but the purchaser in many — 
- cases does not understand the necessary connection between size of 
color tolerance and cost per accepted unit. Any system of color — 


be a 


Tes 
case, the council gave its joint advice at two annual meetings ands One of the delegates representing the American Society for Te 


the interest and services of 


a (3) Who's 5 Who in Color: A reference list of about 250 per KR 


‘sons who are recognized as _ authorities in their particular branch <3 
of color work (scientific, technical, educational, and industrial) | 


member bodies are expected to be completed during this year. 
survey has revealed many color terms generally known only within 


one member body and many instances in which the Pye: term is v 


A good begin- AS 


in different member bodies. 


ning 


= 


Survey of Tests and : This survey has 
complete 


leted ine member bodies 


i delegate from i — ing Materials stated that: “Attention should also be given to th 


es hether the subject of color tolerances can be handled in | aie 
a we which is at once fundamental, and yet sufficiently simple to 
be applicable to commercial practice. .” If the council were to en-— 


courage a study of methods administering | color tolerances, 


a: te Survey y of Color Terms: This s survey has been completed by 


five of the nine member bodies; surveys by three of the remaining _ 


and once having found 


practical method, 
definite color tolerances for certain definite typical 


mote acceptance of these tolerances among consumer groups, 
interests represented on the council would benefit ma 


profits, and the consumer interests, through lower 


members who may wish ‘further inform tion 
about work of the Council can obtain by writing the 
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by those of our arin have participated 1 
= our specification, methods of testing ; and research work, I ex- 


MATERIALS. of work 


tend congratulations on the character er and volume. 


1. H. Morcan To those of our members whose support and use of sta 
ards and methods ‘mean so ‘much to our “success, I ask your 


+ and more personal attention. 

WaRwick _want our service to be the best possible and our results to 
q 


Members of Executive Committee the most useful. 


BALL A. T. Gowppeck M._ A. Swayze Tecan assure you that our executive staff will be alert to all 


A. ‘sistant Treasurer 


ards of long st anding that had become more or less ob- 
solete and in need complete revisi ion n. The 
M been tremendously active and the w vorth- whileness of 
ome 4 their v work will be evident Ww hen the new volumes of 
‘the: Forty- -second Annual of the Saciety ards are in the hands of our members. 
ys passing into history, a member mentioned to one of the J TT he third item was the Exhibit of Testing Apparatus and 
staff how very | much worth while he thought the meeting Related Equipment—now firmly established as ‘an integral 
“had been (and similar comments were heard during technical feature biennially of A.S.T.M. meetings. On all 
wee eek). We like that expression, worth while,” a ap- sides we heard praise the exhibitors for a splendid show we 
— lied to the annual occasion when the members gather to ac-. ing of testing « devices and appliances, and we believe the ex 
complish the objectives for which they are banded together, hibitors we ere rewarded for their efforts by attendance of 
_ and we are moved to point 1 to at - least three things that in our - many members who were seriously interested in the products _ a 
‘Opinion made the recent ‘meeting “extremely worth while. on display. The committee exhibits and the photographic 
First, and perhaps most important, were ‘the many Oppor- exhibition and competition added greatly to” the general in- 
- tunities to get together to discuss subjects of common in- . terest, and the thanks of the Society are extended to all who a 
The entire week was filled with such opportunities, contributed to the undoubted success of these features. 
from the committee sessions the in- summation of these various _impressions _fepresents a 
appreciation of intense interest taken i in activi- 


anta Be w 


¢ 


cs lobbies and lounges groups saa members were to be seen. We in in ‘the various features of an annual meting 


were particularly impressed with the keen desire to « discuss 

subjects scheduled as Round Table Discussions, such as, 


low-temperature properties of metals, accelerated weathering Look at Some Society 


tests, freezing- -and- ‘thawing te tests, and spectrochemical analy AVING recorded elsew here on this Page some impressions. 


sis— _these meetings w were among ‘the best attended and pl ad of the annual! meeting just passed, a look at some 4 ‘ 


Sa of the entire week. We thought the groups of papers — Jems ahead of the Society: may not be amiss. . Indeed, the | 
Be paint testing, shear tests of soils, and water ——e Executive Committee has been taking such a look during the | 
< interesting and enlivened by "spirited discussion. In fact, it past year and some of the things ” has seen are mentioned a. 
seemed that every one of the 1354 i members and guests was annual feport | to the Society. 
Se —* fullest possible advantage of the o opportunity to There i is s clearly a § growing: demand from industry ry for more 
with others to exchange ideas on the many topics knowledge of materials for recording such know vledge 
on the dia a number that methods of tests and specifications. ‘We see this on every. 
: ihe: Oe in fields long occupied by the Society and in fields — 
where new materials are being developed or old materials 
in “Since: these are being | modified for new uses. The v very ry fact that A.S.T. M. 
elsewhere, we will merely say | here that probably standards are so widely” accepted a as authoritative: places a a 
never before i in the Society’ history have its standards great responsibility upon the “Society and its committees 
thoroughly + reviewed and brought up to date as they were see that its ‘research activities are carried out thoroughly, that | 


this in of the new combined Book of Stand- its standards are based the andl 


‘There was as, too, 
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rties es havi ing a proper ‘interest have oppectonity to be heard sions proposed in 118 existing standards. indicated else- 
o discharge this responsibility effectively and wisely is 4 w here i in this BULLETIN, this is the largest number of items iA a 


to which the Society must unceasiugly dedicate itself. ‘ever acted upon at an annual meeting. Va. 
This" growing demand for knowledge and for standards — A complete list of the items to be voted upon “appears: 


“requires steady expansion of the Society’: s activities, which che letter ballot being sent in a “separat te fe mailing to the mem- 
us face to ) face with a most bed bers. s. Detailed information concerning 
= letter ballot is given in the committee reports issued “es 
= form to the membership i in advance of the meeting. — = 
ry of Proceedings accompanying the letter bailot ‘ 
has increased 70 “per ce cent; the number ‘committees hes “contains a record of all actions taken at the annual meeting 
oh a fourth, and the number of members on all com- . and also gives in full, detail any changes in or additions to e. 


mittees has increased a third. members today are the standing committee recommendations as preprinted. 


as ceiving for the ; same dues at least 50 per cent more by way _—__ Several amendments to the By-laws of the Society were 
standards, committee reports and technical papers than also referred to letter ballot. These are given in the ‘report 


they did ten years ago. These increases, all a direct measure of the Executive Committee, to which reference should be 
Society activity, have taken place | during a a period of busi- _made. Minor re revisions are e proposed in Articles II, IV and 


ness s depression v which has held « down the growth of member- V. A new article VI is designed t to provide specifically for 
ship, s so that seclly the i income hea membership dues today the creation by the Executive Committee of the various com- 


-mittees of the Society—a function of the Executive Commit. 
sales of wha! is of of industry tee under the the provision of Article IV vesting | the general 
Support of our work, has more than offset this loss, and has ‘management of the Society i in the Executive Committee. The 
alone made possible the expansion that has taken place. proposed amendement of present Article VI, which v will 
Here, then, is the essence of the “problem: : The activities — Article VII, is designed to give effect to revised pi pro- 
and “output” of the Society . have been growing more rap- ‘cedure governing the promulgation | of standards which ha 


han its membership ; is this a desirable condition? It been under discussion with Committees ES Standing 


: has seemed to. us that it is ‘not, and that for sound and Committees and E-10 on Standards during the past year, , and 
healthy in the futare needs sub- is fully described in the Executive Committee report. 


The ballot will be canvassed ‘on September 15 at at which 
“time all items” a 


More Sustaining | Members 

hen we consider the new fields into which we are | being 4 


: 
drawn, it seems clear that an ever- -widening base of 
“ship i is essential. We need more members from some of the of Since. the BULLETIN was 


newer industries in w hich we have begun to work, and ex- iss sued, the following seven companies have transferred f from 


perience indicates such will, to Sustaining membership, bringing the total to 27 
more than double the number (12) at the beginning of 


goods,” so-called, are ‘to be cane there is a growing de i 


a4 
mand from consumer “organizations for s such standa tds—a INE Corp., ‘Thoma Midgley, Jr, Vice: Presiden 


demand already reflec ted in recent activities our commit ington, Ohio. > 


Enoi 
on textiles and detergents. To che the Society Hunt Co. Consulting, Inspecting and Testing 


M. Randlett, Vi ice- President and General Manager, Chicago, 
should in such work and how it should be Sven. a WIRE Co., Fred M. Crapo, Vice-President and Gen- 
i FRNATIONAL HARVESTER Co., A. P. P. Cottle, Chairman, Materials and 
STANDARD On Co. (Omo), E E. B. McConnell, Assistant General 
Manager, Manufacturing Dept., Cleveland, Ohio. 
Unrrep Srates Gypsum Co., C. K. Re 


Largest Number of Actions | on Standards. 


pits 
Referred to Letter Ballot These eight companies have been years 


Y action of the Forty-second Annual Meeting, 225 saa _ and have actively participated in committee work and 


lopment, Chicago, Ill. 


mendations from the: standing committees affecting dev elopment of standards. Their decision to lend increased 
standards and tentative standards v were : approved for submis- financial support to the Society's work through sustaining = 
sion to letter ballot of the Society membership. T These membership is is appreciated greatly by the Executive Commit- 
ommendations comprise 107 tentative ‘standards: proposed for - tee, which invites other co companies to pecans | this form of 
adoption as as standards and the adoption as standard of revi- membership. — = 


— 
= q 
= 
: 
| — 


dicated the progress being made by the U. S. Army: in 1939 edition of the Year Book. 


f 


ment, U.S. A., , spoke “Mobilization He in- chairmen, secretaries and vice-chairmen, in the 


| 
° Di strict Meeting _ District A 
"TINDER the auspices of the Chicago District C -ommittec, q are organ 


J meeting of members and guests was held in the Electric in such a that approximately one-third of 
ociation Restaurant in the Civic Opera Building on M -. “membership terms. expire each year and accordingly wad 


There v was an attendance of about 75. 5. General arrange- - this plan of staggering | the membership, ‘appointments a are 


ments for the meeting were by the officers of the Chi- made annually by the President. the term 1939 through 

| District including D. L. Colwell, chairman, C. E. Ambe- 1941, it inclusive, the following appointments hav have made: 
lang, “secretary, and J. F. Calef, chairman” of the Program 


Committee. Millan, H. H. Morgan, F. A. Randall, : 
Cleveland: *R. H. Danforth, *G. A. Reinhardt, *E. C W. 


she __ Following the dinner, Mr. Colwell called attention to the — arpenter, Zay Jeffries, H. A. Schwartz,E.E. War. 


A ae importance of district n meetings and their purposes, welcomed Detroit: *Sidney Bevin, *F. P. Zimmerli, Martin Castricum 


Secretary-T Treasurer r spoke briefly on the growth of com- 


mittee activities and the formation of new committ: No. California: Dozier Finley, G. H. Raitt, J. B. Terr 
Philadelphia: Alexander Foster, H. M. Hancock, R. W. Orr, 


taibating ‘the ‘triennial ‘in three volumes, ther: by Pittsburgh: James Aston, ‘FM. Nowell, ‘Selvig, 
giving members an opportunity to obtain those standards that 
= California: *W. C. Hanna, E. F. Bent, H. w 
subjects of the evening’ ‘talks. ‘ordnance: New: appointments; all others re-appointments. 


Col: Johnson of the Ordnance Depart. The « complete personnel of District Committees, including 


AS, 


E ‘Sout ern California District Meeting 
manufacturing during a war emergency. He said it was neces) 


sary to have up-to-date standards on materials and testing for OME “Modern Developments in Synthetic Plastics and 
- use by the manufacturers and indicated the large amount ae Their Application to the Engineering Field” was the 


being by ‘the “Army to obtain material of the: of a dinner” meeting arranged by the Southern Cali 


proper type. variety manufacturers, fornia District Committee. . The meeting was held on April 


Numerous manufacturers are being g given so-called educa- 24, B. Stringfield, leading technologist for many years 
in the subject of plastics, 


‘ 


for procurcment of the many items needed by the 


‘tional orders for the tooling up of their plants ‘to produce 


“equipment and supplies on a large production | basis. These among ‘ other points the very rapid advance and d widespread 


educational | orders, it is believed, will give ‘io ‘Army “sup- p- use of modern plastics. _ Arrangements for this meeting were 


an excellent opportunity to educate their own organiza- in the charge of O. Slater, Smith- 


Supplementing Lt. Col. Johnson's talk was a short a address 940 Meetings i in n Detroit and Atlantic 


by W. R. Wright of Ford, Bacon & & Davis, Inc., formerly an 


EC ISION has been reach 


e 
Mr. "Weight believ ed that of some of the 
of the last war was in order to the 


it is of interest to note the of 
M Committee E-3 on Chemical Analysis ¢ of Metals which i 
E ers 
Discussion Aeeting with a a division of the American 
| Written discussion of the Papers and reports presented 4 at : 
- the 1939 annual meeting in Atlantic City wiil be received 


the Committee on Papers and Publications until -Septem- will hold its 19. and 


ber l. Howeve r, all who plan to submit discussion are urged Group Meetings of ( Committees the Hotel Statler in 
a send it to Society Headquarters : as far in advance of this Detroit, the. Regional Meeting being scheduled for March 6 | 
as possible i in or order to facilitate preparation of material g AS.T. M. Committee Week which ‘extends from 


for the Proceedings. Discussion adds considerably ‘to the March 4 to 8, inclusive. A Symposium « on New Materials in 


or wish to 10 offer constructive comments, are urged to do so. Meeting 


—— 
— 
— 
— 
| 
— 
— 
— | 
— 
— 
{ 
— ; —— 
ive. No formal exhibit of testing apparatus and related 
; quipment will be held at this 4 
| Two of the technical features which are very likely to de- 
elop are a formal Symposium on Spectrochemical Analysis, 4 
— . She forerunner of which was the interesting round-table dis- : 
— 
7 
— 


»ng- Time Sociery 


ong: 
Twenty-third in he Series of Notes on Time Me 


continuation of the series of articles th ASTM Bi B.S. in E.E in 1898, Ch. in 1912, and Doctor of Science 


comprisin tes on the outstanding activities of long-time A.S.T.M 
i, members, there are presented below outlines of the work of three addi Witsads in 1933. For ten years until 1908 he was an engineer in the gis 


i tional members. In general the men whose activities are described in - steel and foundry business ; then for four years was “research 


this series have been affiliated with the Society for 25 years or more engineer ‘on iron alloys. at the University of Wisconsin, For 
and have taken part in committee work for long pe riods of time. No | 


sequence is is being followed in these articles. years was of at the | 

W. ines as metallurgical engineer. : 

Divi ision, , National Bureau of Standards, “Washing g ng reer. From 1916 to 1926 he 


s metall A. M. Byers C 
C., is a graduate of the University of Mich Profes sor of Mi ing and Meal ed 
ceiving his: B. .S. in 1906, and h. .E. degree urey 


‘ nolog servin from 192 26 to 1935. ‘on of his most impor 
cally continously since 1909 many years was Cc re BY, 
tant technical achievements was the i in ention of a proc ess for 

mechanical working of w w rought iron in place of hand pud 
nt position since 8 pu 


: dling. A member of a large number of technical societies, 
Very active in a number of important phases of A 


work, he has been a member of the Society since 1911. 


Doctor Aston’ afhliation w ith the Society ry dates from 1912. 


The next: year became a member of ‘Committee A- 5 on 
Corrosion of Iron and Steel on which he ‘has serv ed continu — 


4 ously. F rom. 1924 to 1936 he was sec retary, helping t to direct : 
a number of very” important projects which the committee 


maa a including many is in the field of mining a and meti lurgy, he was i 


instituted. has been a member of Committee A- 2 ‘on 


t Iron for over 20 and i isa at t present chairman 


on 


James Aston W.E. Emley Frank Zeleny of Heating and ‘Ventilating Engineers on C 


to 1926 he w as secretary the former C ommittee District Comenittee. We 


on Brick (now part of ‘Committee C- 15 of on Masonry Uni ts), 


of Subcommittee on Testing Methods of Com-— Press: NK ZE LENY, Engineer of Tests, C hicago, Burlington 


- mittee C-7 on Lime and for s seven years beginning in 9 Four Railroad Co., Aurora, IIL, is a native of Hutchin- 
chairm: an of ‘Committee C- 11 on son, Minn. He was educated in th the Minneapolis: public 


' D-19 on Water for Industrial Uses. Hei is Vice- Chairman of ie 


schools and in 1898 received the degree of Mechanical Engi- i 


. or terials dealing v Ww ‘ith testing g methods, and i is a former chairman neer from the Univ ersity of Minnesota. In the fourth year at 


of the Technical Committees on Plasticity and Thickness of _ the ¢ University he specialized i in railway - mechanical ul engineer- 


< ommittee E- “1. His term as a member of £ Committee E-6 on - ing. He became interested in ‘railroad work as the result of a “1 


“Papers and Publications ran 1935, to 1938 with a neighbor who was a locomotive engineer 


His entire industrial experience has been with this 


“ucts and ¢ on E-1 on 1 Methods of Testing. "present ‘position, he was Assistant to 
He is a member of a large number of scientific and related at Aurora. ¢ 
"organizations including Washington Academy of Sciences, sie Mr. ‘Zeleny. has been a am member of the Society since 1913 
American | Cc hemical Society, American Institute of Chemical _ and in that year he became a member of Committee A-1 on 
iE ngineers, United States Institute for Textile Research, Amer- Steel on which he has served continuously. — . He isa member 
ican Leather Chemists Assn., Chairman of Subcommittee on 1 of the following subcommittees: Advisory, TV on Spring © ry 

fiscellaneous Materials ‘and Accessories, , National Advisory Steel and Stee! Springs, VI on Steel Forgings and Billets, VIL _ 
Committee for Aeronautics; Member of Advisory Committee on and Steel Tires, and XI on Boiler 


for # Scientific Research, The Tes extile Foundation ; Member of 
Research Committee, National Association of Hosiery Manu- in 1916. He is a of I on Tubes aod 


acturers. "Pipe ar and X on | Research. Formerly he was a member ¢ of Com 
mittee tee D-11 on Rubber Products. Mr. Zeleny ‘is a member | of 


his technical in 


+ | of on the Committee on Tank Cars 
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accepted 2 at the meet- x 
ing 56 aw tentative standards and revisions of 55 existing 
and ‘methods of test. Of ‘the new 
tentative standards 13 are revisions of existing standards — 
ASI 


4 
vised tentative Specifications and “test, ‘methods "represent: 
_ extensive modifications. is. The titles of these are included 


below (marked with an asterisk) with ‘the list « of those 
fo issued by the Society for the first time. _ Standing committees 


responsible for the various items a are indicated in italics. 
q 

_ The number of new tentative standards is the second largest 
that has ever been approved at an — meeting. 


anc 


Spec tfic ations for: 
Seamless Alloy-Stecl Boiler and Superheater ‘Tubes (A 
Blectrie- Resistance-Welded Steel Heat-Exchanger and Condenser Tubes 
(A214-39T). Committee 
Carbon-Steel Castings Suitable for Fusion. Welding for Miscellaneous 
Industrial Uses (A 215-39T). A- 
Carbon-Steel Castings Suitable for Fusion Welding for Service at Tem- 
peratures up to F. (A 216-397). Committee A-1.— 
Alloy-Steel Castings Suitable for Fusion Welding for Service at Tem- a 
peratures from 750 to 1100 F. (A 217-397). Committee 
Contings of Zinc on Steel (Ar 164 -39T).  Commit- 
tee A-5 on Corrosion of Iron and 
sd Coatings of Cadmium on Steel (A 165 39 T). Com-— 
“Electrodeposited Coatings of Nickel and Chromium on Steel (A 166- 
Steel Wire Strand (Galvanized and Extra Galvanized) 
(A 122-39 T) (revision of standard). Committee A-5. 
c-Coated Steel Wire Strand (Class B and Class cc Coatings) 


Local Thickness of Coatings on ‘Steel 
(A 219-391). Committee A-5._ 
*Test for Interlamination Resistance and Lamination Factor of Steel — 
Gg 34-397) (revision of A-6 on Magnetic 


ive 


avieed Tentat 


4 


Specific ations for: 
Figure 9 Deep-Section Figure 8 8 Copper Trolley Wire for 
Industrial Haulage (B 116-397). Committee B-1 on and 

Copper-Alloy Wires for Electrical Conductors. = 

Copper Pipe, 42-39 T) (revision 

: Brass Pipe, Standard Sizes (B 43- 39 T) | “(revision of standard). Con m- 
Seamless Copper Tubing, Bright Annealed 68 - 39 (revision | of 
Classification of Cast Copper- -Base Alloys (B 119-39 mittee 

Beryllium-Copper Bars, Rods, Sheet, Strip, and Wire (B Tt). 

Leaded Brass Sheet and $ Strip (B 121 — 39 T) Committes B- -5. 

Copper- -Nickel-Zinc and Copper- 


iy Nickel Alloy Sheet and Strip (B 122 - 
Nickel-Brass and Leaded Nickel-Bronze (Nickel-Silver) | 
Ingot Form for Sand Castings (B 123-39T). Committee B-5. 
(Copper Base Alloy Forging Rods, Bars, and Shapes (B 124 — 39 T) (re- 
vision of standard). Committee B-5 on Copper and Copper Alloys. 
Aluminum Ingots for Remelting (B 24-39 T) (revision of ‘standard). 
Committee B-7 on Light Metals and Alloys, 
for Use in Iron and Steel Manufacture 37- 
ision of Committee B-7. 
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Standards 
iste ed 


= 


these are indicated in the following list. Nine of the 55 1 re- a 


Methods of: 
*Chemical Analysis of Portland (C 114-39 T). 


* 2 Zinc Dust (Metallic Zinc Powder) (D 520 — 


ey 


for Carbon Residue of Petroleum Products (Ramsbottom 


Committee 


Practice for: 


4 


— 


.on 


mbe a 
ers 


in Ingot Form for Die Castings: 125-3 39 
Spray Testing of Metals (B117-39T). Comminee 
B-3 on Corrosion of Non-Ferrous Metals and Alloys, 
Testing Nickel and Nickel- Alloy Wire and Ribbon for Electronic Tbe 
Filaments (B118--39T). Committee B-4 on Electrical- Heating, 
Electrical-Resistance and Electric-Furnace Alloys. 
*Test for Thermostat Metals (B 106 39 T). Commitice 


METALLOGRAPHY 


ethods 
Preparation of Metallographic Specimens (E 3-30T (revision of 
standard). Committee E-4 on Metallography. 
y 


or 
3 


M 


? 
‘Committe 
C-1 on Cement. New alte rnate procedures f for determination of free 
calcium oxide in cement. _ 7 


Corer Ac 3GRE 


= 


Specifications for: 
Aggregate for Masonry Mortar (C 144-. 39 Jommittee 
Mortars for Unit Masonry. 
Solid Load-Bearing Concrete Masonry Units (C 145 39 
tee C-15 5 on _Manufac tured Masonry Units. 
<2. 


_ REFRACTORIES - 
“Y Test for Fireclay and pa Diaspore Refractories ‘Under Load at 

Temperatures (C 16-39 T) (revision of standard). Commit 

“Test for Size and _ Density of Refractory Brick (C 134 —39T). 
Committee C-8. 2. 
*Testing Fire Brick (Compressive Strength, F 
Strength, and Permanent Linear Change. Heating) (C 

39T). Commuttee C 


PIGMENTS AND Paint 


Commit- 


Shellac Varnishes (D 359-3 39 T) (revision and combination of stand- 


= ards D 359 and D 360). Ef Committee D-1 on Paint, Varnish, anete 


and Related Products. 
‘Dust (Metalic Powder) (D 52 
39 T). Committee D- 
Test for Elongation of Attached © Lacquer Coatings with the Conical 
Mandrel Test Apparatus (D 522 39 T). ‘Committee D-1. 
_ Test for Specular Gloss of Paint Finishes (D 523 —-39T). — Committee 
Test for Toluene (Toluol ) Dilution Ratio of Lacquer | (D2 


Chemical ‘Analysis of Zinc 


Methods 
Residue) (D 524-39 T) Committee D- i on Petroleum Pr 

Test for Gum Stability of Gasoline (D 525 99 T). Committee D-2. 


Test for Tetraethy] Lead in Gasoline (D 39 T). D 
“Warereroors ING AND RooFING Mar ERIALS” 
“lle Mastic for Use in W Waterproofing (Asphalt Cement, Mineral 


Filler, Mineral Aggregate ) (D 491-39 T) (revi ision and combina- 


a * tions of Specifications D 169, D 223, and D 491). Committee “7 8 


Bituminous Waterproofing and Roofing Materials. 

_ Accelerated Weathering Test of Bituminous Materials | (D 529 — 39 T). 


W 


Test for Machine Direction of w —39 1). Committee D- 
on Paper and Paper Products| 


1939 


est for Bulking Thickness of (D 527-39 T) Committe D-6. 


— _iNew and Kevises entatiy 

— 

— 
— 
— as 
— #8 8 | PR 
— 
— 
| 
| 
— 
— 
— 
— 
— 
a 
— 
— 
— 


J 


compound for Cords and Cables - 39 T). Com- Cement, 40 to 50 Penetration, for Use in Sheet Asphalt and 
4 sphaltic-Concrete Pavements and as Piller for Brick and ek 
Asphalt Cement, 50 to 60 Penetration, for Use in Sheet Asphalt ond sig 
Aspha! tic-Concrete Pavements and as Filler for Block Pavements ‘ 
Cement, 60 to for Use sphalt 
Asphaltic Concrete and Asphalt-Macadam Pavements and as Filler 


Hard Rubber Products (Ds -39T Commuttee D-11. 


Palm Oil Bar Soap (D 535 — 39 T) Committee D-12. 
Palm Oil Chip Soap (D 536-39 T). Committee D-12. 
Sodium Metasilicate (D 537-397). Committee D-12. © T) 
(D - 39 Committee ‘D- 12. 


De for Expressible Oil and Moisture 


29 T). 


HE Second Edition of this the Control 
- Concrete. Construction has been issued by the United 


“the book, ‘rather than the necessity of sevisien of the First as 
»- Edition of July, 1938, “necessitated this Second Edition, and 


while some corrections were made as well as certain altera 
tions in figures and text, it is indicated that the Second Edi- 
7, 
Test for Refraction of Transparent Plastics tion may be be regarded virtually as a reprint. Part I of this 


_39T). Committee D-20 on Plastics. Manual covers concrete and its II is dev 
Test for Resistance of ‘Plastics to Chemical Reagents (D 543 39 


Commitice D-2 20. = to inv nvestigations 


construction 
ond Standards Withdrawn ond concrete bending curing, “ete; 
_ Actions at the annual meeting» based on on the whi sampling and testing, the field laboratory, concrete segrege 


_committee recommendations in tion, mix tables, and te like. ‘Reference is to 


sblicati tion, 


items issued previous to this year. 
Full” details of all of the actions’ affecting the standards. 
“and tentative standards are given | in the Summary of Pro- 


ceedings which is being : sent to each ina “sep arate 


TH 


his 


New ‘and "Revised Tentative Standards) | or in a few cases 


a a ings for Locomotives and Cus (A 19-36) to be replaced by new | 
“Asbaration Test” Bar and Tension 

(A124-29), : ch investigat 

Fireclay Brick for Marine Boiler Service 28). various” sy ‘stems cov vers yarious “researc invest igat ions. and 


STANDARD Methods of: ‘Practices. Also give en is a Manufacturers ‘Catalog 
Determining Weight of Coating on Tin, “and Coated Data S Section and the Rol of of 

_ Carbon-Steel Forgings for Satie es (A20- - 31 T) t to » be replaced b 
American Society of Heating en ag Ventilat: 

Asphalt Cement, 15 to 25 Penetration, Manufacture of Asphalt Madison Ave., , New Y ork City. The price ‘4 
of the Guide is $5 per copy y for the regular edition and $5.50 © 

25 to Penetration, for Use in Sheet or 


et 


i & Sheath | 
ver 
ig 
rafin Waxes (D 308 — 

on 
4 
ject index. Copies of this 454-page pt 

| reviewing the accompanying list, it shouldbe kept Reclamation, Denver, Colo., and Washington, at $1 
/hich includes postage to Canada, Mexico 

United States and its possessions; postage to oth =. 

al _ Heating Ventilating Air Conditioning Guide 
"Seer for Buildings (A936), combined with Stand includes the largest technical data section in any 4 

q 

8 


Nu 


Standardization Ac s Under 


N the material w hich ‘Ss ‘continue along these lines until such a time as ; 


given condensed information on a number. “of important of Committee A-5 is broadened to include 
standardization activities including several items which are investigations of iron and products under service condi- 


nearing completion and which are expected to be submitted tions other than atmospheric. 
-ommittee E-10 on Standards late in August for approval. its work on magnetic properties, Committee A 6, 


} 
ae 


mentioned a number | of other items where active inaugurated two. cooperative investigations, one on the devel- 
progres - opment of standard methods for measuring incremental per- a 


the other a study of t the possibi lity of using 
of material than at present specified for the 


ietermination of core losses together with the possible 


FERROUS MET ALS AND PRODUCTS of the same magnetic circuit for measuring, a-c perme ability. 


sive work on the part of of ‘Committee A-1 program is likely to. require. more an a year for com- 


spring wire (music, » carbon and chromium- vanadium va alve | The active program of Committee A-10 on Iron-Chro- 
spring, hard drawn, chromium. vanadium and oil tem ered) —mium, -Tron- -Chromium-Nickel Related Alloys 
which are being ‘submitted to the Society through | ‘Committee “the development of a recommended Practice for testing ma- 
3-10. Other recommendations include requirements f for man- _— terials i in boiling liquid and another for testing under pei 


sanese-vanadium steel plates for boilers and other | pressure tions of atmospheric exposure. _A detailed review of chro- 


Inten: 


essels and specifications for electric-resistance welded steel “mium-nickel steel castings is being 


boi iler and supetheater tubes for high- “pressure service. view of the large amount of new data in course of deve 

- Among other important. projects which should result in new opment. _ Work on specifications for corrosion- resisting steel 

specifications within the next year or ‘so is one involving tubing is being carried out, contacts being made with the 


_ S0- called low alloy and related ‘steels suitable for fusion weld- Steel committee's subgroups. _ It is expected the Guide for 


ing. ‘special group ‘consisting. of subcommittee chairmen ‘Conducting Plant Shute: published as information 
and the chairman of Committee A- -1 are acting as a coordi- in A-10's preprinted annual report, will be submitted to | the 
order to bring the Society requirements for cast-iron 
soil pipe and fittings and cast- -iron pit « cast pipe for water or 
other liquids in line with “specifications developed by A. S.A. ectan 
Sectional ‘Committees new ‘Specifications will will be submitted b ‘perv wire have been Committee | B- L to ref 
Committee A- to the ¢ existing standard the existing standard B 4 
Accompanying these included, one applicabl dgewise bending pati a 
will I be a a new w specification f for cement mortar r lining for cast- “the other suitable for all | applications except extreme bend. i 
‘iron pipe and fittings Several other changes are intended to bring the new 
_ The preparation o of additional | specifications will be con- specifications in line with current industrial practices. 


tinued by | Committee A-5 on Corrosion of Iron and Stee Of considerable importance are recommendations being 


ae Particular attention will be given in the next year to a study — developed - by Committee B-2 on Non-Ferrous Metals and } 


a of specifications for zinc nc coatings on on hardware articles and - Alloy IS, including a rev a ‘revision of the standard ‘Specifications for 
fastenings. A tentative specification on these “products: has p pig’ lead 29) providing for the addition of three pto- 


been in existence for some time. The desirability « of break- 


als 
ing up this rather general specification into a series of indi for solder metal is contemplated through n new - specifications - 


idual s “Specifications dealing w ith specific products, as for soft solder metal. Demand for standardized requirements 


juts, bolts, is now being considered. The | revision and for mone] metal sheet, plates and other rolled products will 
amplification “the present ‘specifications for zinc ‘oated met ina proposed 1 new tentative specification. 
vain link fence fabric is also under ‘consideration. — tes az order to keep specifications f for die castings i in lin 
The committee's work 0 on testing methods in the imme- developments in ‘the art some minor changes are ‘con- 
— ms future will be very” + similar to its activity in this field be templated by Committee B- 6, particularly involving | the lead- 
ment of better Preece Test ‘methods for the determination nof ‘proposed specification for aluminum- manganese alloy 
niformity of zinc coatings on iron and steel hardware ar- 
ticles, with particular reference to nuts and 1 bolts. completed and is being submitted to the ‘Society for publi- 
For several years. the investigation n and perfection of v vati- cation in the new Book of Standards. Work on methods of 


testing anodic coatings, particularly in connection with the 


3 the past few years and will deal largely with the develop- a and tin-base and the magnesium die-casting alloys. a 


_ sheet and plate for “use in welded pressure vessels has been 


 tective ‘coatings for iron and ‘steel p products, because 

of the interest and activity in this subject by the Lepresendil Metals and Alloys, Cast and Wrought, also hopes to present 

tee on specifications for metallic- coated products a and the sub- net year a method for testing coating | thickness by smtigiht 


committee on the field tests : of metallic coating a Revi isions of the tentative method of test | 


AS r™M BUL LETIN August 


posed new grades. -teplacement of the "existing standard 


Abrasimeter test will be continued Committee B-7 on 
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pigments, the p P resent Ww wok “include 


ry vhich have been normally packed and stored. 
CERAMIC, CONCRETE AND is to be ‘d shortly on specifications 
carbon black and careful is being given to a 
ol 
the specifications for leaded zinc oxide, “particularly 
visability of a of pect to the ratio of lead to zinc. 
boiler plants, a “special group being in D-3 on Gaseous Fuels is continuing | 
ment to prepare this survey. - Further research work involv- f 


-mental work ‘on the comparison o of methods that are used 
‘ing the panel spalling te test is being considered. 


iy. 


C-8's sec- in connection with the purchase and sale of gaseous fuels 


tion on temperature 1S making a study of cones with | ‘in the utili ty a 
consideration ‘of the effect of size dimensions 


ag 


arative tests. in current studies also a 
a possible revision of the present specifi sai 


— mixed: concrete, into two parts; one, 
«tices; ; the o other, the ection proper; 


= 
provement of the method of sampling wer ode a study of the « 


the development a method of comparing ‘the pleted during the year. It was not found 


of ‘mixed by given” piece of mixing  cither for held or precision work and studies rave been 


Intensive work by Committee C-14 on Glass and Glass "Work is being continued on a study of feces’ appara 


Products has resulted | in the preparation of four proposed for the determination of ‘total sulfur in gaseous fuels. Also 
tentative methods as follows: chemical analysis of giass — studies are being n made on the determination of impurities ‘ 


sand; polariscopic examination of glass containers ; hydro- other than sulfur. A A « determination of calorific -value- of 


Static "pressure test on glass containers; and thermal shock gaseous fuels by means of the _water- calorimeter is 


test ‘on glass containers. These items ‘will be submitted to being standardized. 
Committee E- 10 for approval a: as tentative Publication 


Committee D-5 on Coal and Coke is investigating meth 
the ne new Book of Standards. le) 


ds for determination of ash of coals high i in more (CaC Os) , 


Committee C-15 M anufactured Units plans and pyrite (FeS,). 
+ recommend a revision in the standard methods for testi 


brick 67) t to provide for inclusion of | two 


Mg to obtain check such coals when “using” the 


standard method for ash because amount of sulfur 


- fixed in the ash as calcium sulfate (CaSO,) depends largely 
‘on the rate of burning off the organic matter. Various — 


to be made in the requirements for sewer brick 


om 62 = modified procedures are being investigated, 
‘committee is sti “trying | to work out a satis actory 
GASEOUS FUELS, COAL AND | cone, NAVAL STORES, revision of the present tentative specifications for foundry 
} 


PAPER, ETC. coke. This may be a broad classification of foundry cokes 


of Committee D-1 on various. sdes rather than na definite specification ; or 
and Related Products includes methods for -deter- it_may list the various physical and chemical properties — 


| ~ methods for ‘freezing. and- d-thawing te tests. . a hanges are also 


mining gas resistance of varnishes for affecting the use with 
“upon exposure, for measuring the color of of these Factors. 
varnish films and for determining the chemical 1 Methods suitable for sampling large: ge-sized 


sistance of furniture and floor varnishes. Standardizing sampling run -of -mine- -coal are being "studied. age 
"specifications and tests on metallic dryers is being started; is to be taken of the | Committee E- 10 “procedure | to submit — 


also a study of methods for analyses for alkyd resin ve- ‘publication “as tentative a ‘proposed test for index 
hicles, Various proposed procedures for determining solven. dustiness coal and coke. This was Preprinted in 


cies of paint thinners are to be examined coope ratively. report of committee. When approved, 


With reference to shellacs and varnishes, tests for “quality, tied out further by the apy so more data ale 
color, \ wax, and adulterants are > now being considered and be its value 


al 
fests are bein develo ed for eveliatin those rties 


which, » while not a part 


hs been decided to “tests under more 


“quer films re been established a method for itions. Two procedures 
the abrasion resistance of attached films is being developed. ¢xpan: acteristics will be drafted standard 


method for 1 measuring the consistency t laboratories will follow ‘exacth y the 
and enamel is being drafted. In the field same procure 


4 
— 
— 
— 
— 
aseous 
— 
e ¥ 
ag 
— 
> 
on with plasticity and swelling of coal, a series 
ester coatings. For example. a tentative method 


Tet 


termination of of starch in paper; of water- or standard rules governing the preparation of micrographs of 


. some synthetic resins. a “method: 


ials i 1s indicated by a letter ballot being conducted in in Com- Each paper i is subdivided with clearly marked and 


that in addition to the work completed during the year, it dE extensive publication comprising the 


n ROAD AND PAVING MATERIALS, PAPER PRODUCTS, im 7 


The Subcommittee on Methods, of Commiter on 
Recommendations to be made to the Society through Com-_ pectrograp ic na ysis, wi care ul'y ‘consi er rt criticisms 
mittee E-10 procedure by Committee D-4 on Road and and “Suggestions: wi 
Materials include approval tentative of three tentative standard methods and \ will suggest some definite 4 
inems published in the preprinted “report for ‘information, by the committee. Subgroups have been asked to for 
namely, test for ‘deve analysis of ‘mineral filler; specifica- their work looking toward the extension of Spectro. 
tions for preformed "expansion: joint fillers for concrete; graphic methods to the analysis. of other materials than those 
methods « of testing. preformed pansion joint ‘fillers: covered, provided there is an actual need for suc 
for concrete v hich includes four types, cork, self- expanding | methods. s 


‘ork, sponge rubber and cork rubber. An Committee E-- -4 on Metal- 
At its ; meeting it in Atlantic City, Committee D-6 on Paper - logra phy including the correlation n of methods o! of dilatometric 
a andl Paper Products decided to ‘submit to letter ballot three - analysis and the compilation of an up-to- -date set of defini 
ea ‘pees methods with the intention the at they we Ww ould be. _ tions to ‘replace existing ones (E 7) . The committee is sub- 


submitted to Committee E-10. The m methods cover the de- mitting two t tentative methods for approval, one covering” 


alkalinity y of paper; of resin in paper. if metals alloys (a revision of E E 2); the other covering a 
Two “proposals are expected to ade by tentative standard for classification of austenite grain size inj 
on Rubber Products, ‘one involving a new method of steel. latter will include both the idealized chart 


test fee the effect ‘of compression hysteresis vulcanized E 19-38 T and 


_tubber and a revision of the existing standard test for hard- E 19- 33. 
of rubber (D 314) ‘to include a method hard rub- 


Committee D- 12 on n Soaps and Other D Detergents reports 


= 


is and tests for Chemistry of Cements held in Stockholm in 193 
the of The Swedish Institate for 


5 
NAVAL STORES, SOILS, LS, PLASTICS Ke 


Systems Containing ‘Silica—J. AL Hedvall. 

Constitution of Portland Cement Clinker—R. H. Bogue. 
if 


far determining ‘point of modified rosins in- 


dicates the need of further work on rosins, and possi 


the determination the 


he 


point The Mineral Content of Aluminous Cement—N. ‘Sundius. 


the titration in the number of of Aluminous Cement with Water—G. Assarsson. 


Active interest in the work on sails: engineering Physical Structure of Hydrated ‘Cements—S. Giertz-Hedstrém. 


mittee D-18 ‘prov iding for submission to Committee E10 following each paper is given the discussion, a considerable 
‘the follow ing four methods: moisture- e-density relations of portion « of the volume being devoted to this. The authors 


oil-cement mixtures ; 7 durability” of compacted soil- — of the pa papers and discussers are outstanding authorities from _ 
mixtures: by sod of the various countries which participated, a number 
wetti ites Bogue, M A. 
vetting al from the United States. H. _ Bogue, M. 


— 


20 on Plastics were on the annual “meeting table ‘contents. 


complete is s published in English and 


illustrated with charts | and diagrams. What appears 
chemical reagents. "Another tentative test- be a very excellent job of editing has been carried out by 


ing the flow of thermoplastic ‘molding materials has been S. Giertz-Hedstrém, Secretary of the Symposium, — Copies 0 of 


completed and will be submitted to the Society during the 578- page publication in blue cloth binding, “page | size 
summer, Several other test methods are being considered by 6S by in., can be obtained from the -Cementlaboratoriet, 
the D-20 subcommittees involving strength, hardness, ther- I. LV.A A. , Stockholm 


nal , optical and permanence properties tage. 
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wars. 

a; 


to the so-called regular pub- ing of | the Society in 
the Book of Standards, Proceedings, Year volumes, and shoul 


a 


Book, Index to Standards, etc., there are a number of special — 
d volumes to be issued within the next few months, these hav-_ 

fe ing been authorized by the Committee on Papers and Pub- 


Brief notes on some of these are given below 
- riptive information, will be sent in the form of an order 
to each ‘member in Septembe 
The special compilations o of standards | issued during” the 
past few years have become of increasing significance and, 


indicated head editions | of these: widely used books 


REGU LAR PU 


1939 Book of AS. T.M. ‘Standards: 
In line with the new as set forth i in 


Part IL. Materials— ~General 


hese volumes will also include the respective tentative 


eo standards and tentative revisions, which material will no 
er longer appear in the Proceedings a is _expected that the 


of Standards will be for distribution by Novem- 


fethods Is of C Chemical of Metals: 

Me This volume. will continue to be issued as a separate pub- 

lication, ‘sent to request. Ready about Novem- 

oe containing both committee “reports and ‘technical | papers, ‘to- 

gether with the discu thereof. mailed about 

December 15. 


This Index, “which continues” to 

~ number of ‘specifications. becomes larger, will again g give ve the 

latest complete references to 

‘specifications and test methods appear. The Index fur- 

-nished to members, and is also widely « distributed, on “request. 


Members may obtain additional copies without charge. 


- 
and covers coatings: 


While designed primarily for those who have problems o of 


alue phases sof the ubject. 
Chapters a are 
publications where the various 


March, will be issued as two “separate 
d be avail able about 


SPE CIAL PUBLIC 

The Masburg. Lecture on 


“Stress, Strain: and Structural 


Damage,” delivered by Prof. Moore at the annual 


1 the information of the m members, and a list of all of the _ ‘meeting, will be included in the 1939 Proc ceedings; prior to 
special prices to members and other the 


issued. 


£5, reprints of 


editions: of compilations of standards, 
‘covering specific industrial | fields » will be 
during the latter part. of this y year, r. All of the A.S.T.M. 


standard and tentative specifications: and tests in the follow. 
in 
piping materials, "cement, “petroleum products, “electrical 


ing | fields will be included in the respective volumes: gl = 
sulating materials, rubber products, and textile ‘materials. ‘per 
_ The very considerable task of bringing up up to date the dee 
in Tables of Chemical sical and 


oat 


Protective for Metals 
HE book “'Protective Coatings for Metals,” ‘by M. 
Sree Assistant Chemical Director, Bell Telephone 
, Inc., and A. E. Schuh, Director of Research, U. S. 
Pipe and Foundry Co., was published : in 1 April by the a ; 
hold Publishing ‘Corp. At th the time the book was in 1 prepara. oe 


tion Doctor Sc ‘huh was a member of the staff of the Bell 
_ Telephone Labs. This A.C.S. monograph series replaces and 
‘ ope of t the former publication prepared b by Oe. 


extends t the sco 
HLS S. Rawdon in 1928. Ti his work has | been completely re- 


of all types, s, including ‘paints. 


protection, it includes considerable information on produc. 


4 


re devoted to such topics as pro- 
tective coating gs and the mechanism of corrosion; surface 


preparation for the application of coatings ; types of metallic 


‘coatings and methods of application; zinc coating 


dipping process ; ss; zinc coating by electroplating and cemen- 


tation; protective va 


(name, _address, company, etc), the personnel of all 

\.S.T.M. _ committees, and other pertinent information. 
nished to members on -fequest t. The sale of the Year Book 
non- discontinued. ‘Publication date— 


— on Lime 


These siums, | 


Includes a list of | the complete of the Society and their 


and thei ir protective value; tin coatings; “nickel ar and 
coatings, coatings of copper, lead, aluminum 
‘neous metals; coatings of noble and rare metals ; methods | ee 
testing metallic coatings; ‘composition of paints and mechan- 
film formation; the durability and evaluation: of 


Practices ; ‘and miscellaneous Coatings. 


detailed author and subject index be from the 


— 
nite | 
tro- 
tal- | 
tric 
ing 
ia 
nd- 
— 
on this yeat De issued in three parts as follows: 
has led in 1250, is now before Committee A-10, _-: 
asis ised tables may be available early 
‘4 4 4 
a | 
4. 
od | 
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Prag, 


he presentation of a report of the eatieitios of the 


oint Committee on Boiler Studies 


the annual meeting ¢ of the American Society of 


Ke 


“Third of No. 9 on 


ks connection: with the Power Division of the A. S. M.E., 
program of several was at the 


is “attack ¢ ‘on ‘Steel in High- Pressure Boilers as a Result of 

erheating Due to ‘Steam Blanketing,” by Everett Part. 


“Mechanical: Purification Steam Boiler 
by M. Baker, and 


“Corrosion in Partially Dry Generating Tubes,” 


G. Straub and Elwood E. Nelson, 


> he work on caustic embrittlement, sponsored by Sub- 


a committee No. 6 (J. H. Walker, chairman) at the U. S. 
Bureau of Mines laboratory at College Park, Md., has made 


important progress during the past | twelve months. _ The gen- 
the search for effective chemical 


eral objectives have been 
inhibitors through laboratory studies, and (2 ) the. collection — 


correlation “of data as to the ‘embrittling | characteristics 


of actual boiler waters, id tures in an atmosphere of steam, is being continued. 


Some ‘promising inhibitors have been discovered and are progress 


ne 


and if interest in it becomes manifest: generally. 


Fee water 


bee 


fro 
| 
ge either” have been Or are 


“The work on the determination of silica in boiler 


ing pursued, 
at least the present, because it was felt that too few 


ation high silica concentration to en the committee 
to stimulate the necessary interest to enlist 


the financial sup- a 


. T. port. of such a research project. Research on the general sub- 


ject of silica in boiler water will again be considered when 


ite ¥ 
The work on and ‘sedimentation of industrial 


u 


“In lieu ‘of definite project on corrosion, 
attention of the membership of the sponsoring Societies 


on) ‘currently called to outstanding and i important papers dealing — 


with this subject. The committee welcomes advice with re- 
spect to research work in this field that may be of interest — 


10 others if publicly presented. Attention is called to 


pe resented by the | Detroit Edison Co. before | the AS. MLE. in 
December, 1938, which discussed certain aspects. of the <a 


by steam of metals for high-temperature service. It is 
> hoped -d that more papers on this is subject will be available ein 


the near future. The research work at Purdue University 


under. the i of Dean A. A. Potter and his associates, 


which concerns some of the more fundamental aspects of 
- the problem of the corrosion of metals at elevated ire 


has been slow; but the findings are baka in- 


being ‘studied in the laboratory and in actual boilers. Chief terest. 


these are the wood extracts—lignin, quebracho, and 


= are being used with apparent soccess in certain 


Pe ~ Subcommittee No. 9 on on Patents in the field of v Ww vater treat- 
ment for industrial boilers continues its activities and pre- 


cases but are not as yet to be generally ‘recommended. It is sented its report to” ‘the Executive Committee 


the hope that eventually s some inhibitors can be recommended December. Copies of that report 
which will so alter the chemical conditions of the boiler 


to render it incapable | of attacking the boiler metal. 


valuable devi ice known as the embrittlement: detector 


being efficiently directed by Subcommittee No. 6. 


Presented the Forty-second Annual Mecting, Am. 
Mats., Adlantic City, Nf. June 26 to 30, 1939. 
1938, Pp. 32. 


New Technical Committee on 


a welll attended meeting held in Detroit 


Soc. Testing 


are available for distribu 
tion to those interested. 
principal project the « committee continues to be, 
as in the past, its research on caustic embrittlement whi ich i 


Resp ectfully submitted, 
B. Romer, ‘Secreta 


er 


designated Technical Committee A ‘on 


3 ommittee D-11 on Rubber ‘Products. 


“pointed to 
standards for so- called automotive pies products. While 


‘Committee D-11 had at work in this field progress 


oped Cadilla 


— 
— 
— — 
— and Sulphate Relations in _ 
if 
— 
— “Wi 
illness of Professor B 
ll eCceiv ed and has heen in ahevance since the 
| veers Society. These papers were very w 
— 
ris 
— 
— | 
— — 
— 8 
— 
— 
D-11 and represertatives of major 
ests in the automotive industry as recommen 
held in Detroit, L. A. | 


A. Danse, ‘Metallurgist, Chairman Cadillac Motor Car Div., General Cc op. 
Morron, Manager, Motor Products Development, Secretary United States Rubber Co. 
Allen, Chief Chemist, Rubber Goods Division he Firestone Tire and Rubber Co. 
A. W. Carpenter, Manager of Testing Laboratories 
Crawford, Chief Engineer 


W. H. Graves, Chief ackard Motor Car 

ateriel Division: Corps, U. S. 


. J. Kvet, Technical Superintendent Baldwin Rubber Co. 
a L. McCloud, Metallurgical Chemist Ferd Motor Co, 
Steinfeld, Development Engineer % Re Rubber Co. 
H. Werkenthine . Navy Dept., Bureau of Construction and Repair 


P. Wright, Vice- President, Director of Engineering urtiss-W right t Corp. # 


t was at thorized in the automotive indust 
elect ed chairman of the technical committee and J. D. Mor- — Another s ection au c a nS 
“Manager, Motor Products | Div., “Rubber ‘to investigate test methods. at "present incorporated in motor 


“retary. a mounting specifications so that the committee be in- 


After considerable discussion it was to confine the to differences by com- 
ae ivities of the committee in the immediate future 
used in motor mountings and similar articles section con- 
sisting of Messrs Kimmich, Allen, } Morton, F Flower a 
Messi imi 


fC the meeting held d early in a ‘third: sectio 

Cortney v ppointed = consist of “Messrs. Achterhoff, 1 Laird, Kirchner, Kvet 

“the v various rubber companies Properties Sturtevant was organized to consider classifying bumper 


industry to meet the various motor mounting "Specifications. Prominent technical authorities from various consuming: 


t was tl the thought ¢ of the meeting that by analyzing: these and general interest: groups as well as a number 


of standardization already | be i in effect of, scientists make the committee 
the i poin 
ars 


AMERICAN Co., jeorgia Silver Spring, 

Md. Catalog AS15, a new pa age catalog entitle nts for 
a 730 Fifth Ave., New York City. A 31- -page folder de- Testing Cement, Soils, and Petroleum and Its Products.” The Cement 

‘scribing the Panphot, a combined metallurgical microscope and camera. _ Sc ction includes instruments for testing portland cement, concrete, mor- — 
a It is a combination of a metallurgical microscope, which can be converted tar, _ aggregates, lime, gypsum, , etc. The Soils Section deals with the test- 
is and added to for t other purposes, and a ‘re camera le. ing of the mechanical stability of soils and includes latest instruments 


used by civil engineers and laboratories. The Petroleum Section is de 
and refined trol greases, 
: a 33C(1), 16 pages, entitled “Mueller Bridges for Highly Precise Mea- ae E. H. Sarcent & Co., 155 E. Superior St., ‘Chicago, Ii. A six- le 
sa surements of Temperature,” describes a recently announced L&N instru- folder describing the improved constant temperature water bath. Also a- 
. _ ment for extremely accurate calorimetric and other research — work of four-page folder describing the model R.C. conductivity bridge for the 


a interest to chemists, | physicists, anyone interested in calorimetry and any measurement of resistance and electrolytic conductivity. — we : hohe 
one interested in the latest developments of fine electrical instrumentatio 


f k A fe 
Also, a five-page folder des cribing the Rayotube tempe rature detector Grorcr Scuerr Co., 128 Lafayette St, New Yor our-page 
- picturing a few of its many uses. Also, Catalog EN-95, , “Apparatus | =i folder covering the new set of precision measuring Fas ie under the - ; 
Electrolytic Conductivity "Measurements. in Laboratory and Plant,” 40° z trade name of Ultra-chex. The set consists of nine standards accurate to < 
pages. Describes and lists the latest forms of L&N apparatus for all well- 8 millionths of an inch and will make 71 combinations in steps of ve in. 


established electrolytic conductivity measurements. In addition, it include up to 4y¥@ in. and 41 in of .100 I in. 
a general discussion of these measurements and illustrates — com- bie. Supplement 
ong of equipment for a proposed application. oe a) a ae Booklet No. 116 entitled * ‘Directions for Using the Parr Turbidimeter, 
_C. J. ManuracturinG Co., Park and Nostrand Aves. Model S3P, Photoelectric Type.” The instrument described in the pam- 
Brooklyn, N. -Y. Catalog r1o1D, 28 pages, describing TAG Celectray — phlet may be used to measure turbidities in the range of 1 to 200 parts 


Potentiometer Pyrometers. Also, Bulletin No. 1173 describing the Ce- per million where a great deal of uncertainty heretofore existed, 

Ieetray throttling controller which is built for rugged resistance to plant 
conditions, 4 pages. Bulletins Nos. 1191, 1192 and 1193, one page each, Screntiric Grass Apparatus Co., Bloomfield, “Condenser 
describe the Celectray multiple point indicating controller (from 3 to 6 News,” Vol. 2, No. 1, a twelve-page booklet describing various products aS 


a points), Celectray multiple point indicating potentiometer, and Celectray — of this company, including: acid burette, fractionating column = 
at indicating potentiometer controller (self- -balancing ty pe). as a a micro spatulas, Taylor pH comparator, vacuum | gene apparatus, fe- 


ATLAs Evectric Devices Co., INc., 361 W. Superior St., Chicago, bottles, etc. Ge. 
A seven-page folder entitled “Accelerated Ww of a report Bauscst & Lome Opticat Co., 636 St. Paul St., Rochester, N.Y. Cata- 
by the Ontario Rese . log D-10, 15 pages, describing various kinds of lenses, prisms and mir-— 


_ rors. Also, Catalog D-27, 36 pages, covering the new Bausch & Lomb > 
Contour Measuring Projector, together with its uses, 
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Y 24, 1939 Layton, ter and Process Westinghou: 


following 82 members were elected from May 24 to Ave., Mansfield, 


LeFevre, G. ‘Howarp, Metallurgist, United States Smelting, Refinin d 
J ng the total Mining Co., 1600 Wadsworth Building, 57 William St., New York 


Company Members (9) Consulting Mechanical Engineer, 706 Mortgage Guar- 
AMERICAN IRON AND STEEL _M. Parker, Se Secretary, Genera Tech- antee Building, "Atlanta, «a 
nical Committee, 350 Fifth York City. Lone, L. H., Superinten ndent, Atlas Foundry and ‘Machine Co., , Box 1606, 


4 
Co., B. C., Warren Ames, President, Waltharn, Tacoma, Wash. 


MANUFACTURING Co, E. H. Grimm, Metallurgist, Lousser, M. J., Chief Mechanical Engineer, South African Railways and 


Graves St. St. Joseph, Mich, Harbours, Pretoria, South Africa, 
Dopce Street Co., J. R. Baush, Sales Engineer, 6501 T acony St., Phila- USSKIN, ABRAHAM, Chemist, Everseal Manufacturing Co., Inc., Ridges 
Bovy Derxorr Division, Genera Motors Corp., C. Myers, —— Miers, Materials Engineer, United Shoe Machis 
Works Engineer, General Motors Building, Detroit, Mich, Beverly, Mass. For mail: 65 Baker Ave., Beverly, Mass. 
Ruser Co., THe, M. Achterhof, Chief Chemist, Willoughby, Ohio. McCain, J. R., Materials and Process Engineer, Westinghouse Electric 
= PENNSYLVANIA SALT MANUFAC anit E. Sweetland, Chief Chemist, and ‘Manufacturing Co., Sharon Works, Sharon, Pa. For mail: 83 
ROHREN- VERBAND Abteilung Revision, He ann Géring- Mise, G. R., Outside Plant Engineer, Electrical Engineering Dept., Con- 
19, Diisseldorf, Germany. solidated Edieun Co. of New York, Inc., 4 Irving Place, New York City, 
Zinc DrveLopMeENT Assn., R. Lewis Stubbs, Great Westminster House, — _ Metsnemer, L. A., Chemist, Sales Technical Service, United Color and = 
Horseferry Road, London, S. W. 1, England. Co., Division of ‘Interchemical Corp., McClellan ‘ St., Newark, 
Indiv ‘ideal and a , Structural E Engineer, 2404 W. Seventh St., Los Angeles, q 
R. W., Associate Engineer, Parsons, Klapp, Director, Brush Non-Ferrous Metals Research Assn.,_ 
Douglass, 142 Maiden Lane, New York City. Euston St, London, N. England. 4 
ANDERSON, W. B., Chemist, Titanium Pigment J. D., Manager, Motor ‘Products Development, United 
York City. Rubber Co., Detroit, Mich. For mail: 1386 Kensington Road, Grosse 
Beckw B. B., Metallurgical Engineer, Vanadium Corporation of Pointe, 
America, Detroit, Mich. For mail: 59 Oakdale Boulevard, “Pleasant R. H., Assistant to President, Essex Wire Corp. » 14310 
_ Woodward Ave, Detroit, Mich, 
BLACKETER, C. W. Engineer, Diamond Alkali ONDERDONK, P. T., Inspection Engineer, Contract Control and Inspection 
__ Products Division, Box 407, Painesville, Ohio. ae (Cee or Dept., Consolidated Edison Co. of New York, Inc., 4 Irving Place, New 
_ BurFato Sewea AuTHoniry, Harold Epstein, General Manager, A. E. Engineer, Co., Readi i 
CaLpwELL, w. E., Mechanical Plant Engineer, "Mechanical Engineeri ng -Paciric Coast — pING OrriciaLs ConFERENCE, Hal Colling, Secretary 
Dept. , Consolidated Co. New York, Inc., 4 Place, to the Executive Committee, 124 W. Fourth St., Los Angeles, Calif. 
PERRY, H. H. , General Manager, Electric Wheel Co., Quincy, Ill. 
City or, OF Pust ic Service, B. M.  SCHIEFER, FF. .. Physicist, National Bureau of Standards, Ww ashington, 
is W. L., Associate, Department of Theoretical ‘and Applied Scuiep, O. K., Chief Chemist, Reynolds Metals Co., Central South 
chanics, University of Illinois, Urbana, Il. Kearney, 
ConveLt, R. L., Assistant Engineer, Consolidz ated Edison Co. HWARTZ, CHARLE! ES, Chemist, Inc., 300 Ross St., Pittsburgh, 
York, Inc., « 4 Irving Place, New York City. A. L., M: aterials and Process Engineer, Westinghouse 
DupperNeLt, Georce, Research Engineer, United Chromium, Inc., Box Manufacturing Co., 653 Page Boulevard, Springfield, Mass. 
1546, Waterbury, SHIELDS, C. E., Vice-President, Petroleum Heat and Power Co., Stamford, 


Froyp, R. K., President, Frank H. Floyd, ‘Inc. , 903 W. Grand Boulevard, 
Fritz ENGINEERING LABoRATORY, Lehigh University, Bethlehem, Pa. = A ue Illinois, Urbana, Il]. For mail: Box 87, Urbana, Ill, oa 
T. R., Structural Engineer, Mechanical Engineering Dept... Spearinc, C. E., Petroleum Technologist, Anglo-Iranian Oil Co., 

Consolidated Edison Co. of New York, Inc., 4 Irving Place, New York | fo W. D. Sees, 620 Fifth Ave., New York City. (aa aes 
City. Sranpinc, S. A., Materials E “ngineer, Raytheon Production Corp., » 55 
C. M., Inside Plant Engineer, E lectrical Engineering Dept. , Consol- Chapel St., New ae 
ae = idated Edison Co. of New York, Inc., 4 Irving Place, New York City. _ THRASHER, G. M., Metallurgist, Eastern Sales and Service, R. Lavin and 
Frep, Engineer’s Assistant, Gas Maintenance-Construction Dept. Sons, Inc., Chicago. Ill. For mail: 752 Robinson St., Elmira, 
j Consolidated Edison Co. of New York, Inc., 4 Irving Place, New York Tyurston, R. R., Supervisor, Asphalt and Roofing Products, The | Texas” 
City. Company, Technical and Research Division, 135 E. Forty -second St... 
-Eagle- Picher Sales Co., Temple Bar “Building, Court and Main ‘Sts. Vion, H. K. W., Assistant Chief Engineer, F. ‘Shaw Co., a 
Grover, AMorTTE, Structural Welding Engineer, Applied E ngineering son, R. L., Metz illurgical Engineer, Climax Molybder num Co, 1101 


Dept., Air Reduction Sales Co., 60 E. Forty-second St., New York City. irst National Bank Canton, Ohio. + Aven it 
_ Hansen, S. S., Chief Lubricating E ngineer, General Petroleum Corp.. 108 


Hewonen, J. T., Chief Chemist, Pan American Airways, Miami, Fla. ‘Wenrmneren, J. G., Chief Metallurgist, J. D. Adams iad Co., 
7711 N. W. Thirteenth Court, Miami, 217 S. Belmont, Indianapolis, Ind. 
Housnee AuTHority oF THE BIRMINGHAM D. Bateman, E. N., Chief Inspector, Gary Works, Carnegie-Ilinois Steel Corp. 
Engincer, Box 37, Birmingham, Ala Gary Ind For mail: Chesterton, Ind. 
Houck, C. M., Vice-President, Pittsburgh Testing Box 1646,  Youne, Epwin, Chief Draftsman and Specification V Writer, Massena 


201 Parkway Ave., Chester, Pa, Members (10) 


Aniline and Co 351 Abbett Road, Buffalo, N.Y. earch I England. For mail 


» W. Chapeltown, Sheffield, England. ee 


‘ed M. ‘Manager, St. “Office, Pittsburgh “Testing I Labora pe mail: 5425 
Jones, A. R., Division Eng Ce kailroa Dey Erickson, H. J., Chiet ‘Chemist, | Keystone Oil Refining Co, 
Ave., Albany, N. Y. Northampton St., Detroit, Mich. 
Keety, E. M., General Superintendent, Petty Island Plant, Cc ities | Ser ice FRASER, Erection Engineer, Chicago Bridge and Iron Co., Chica 
Oil Co., Ave. Wharf, Philadelphia, Pan For mail : : 11080 Esmond St., Chicago, 
I, Plant Chemist, Ogden Plant, Container Corporation HARMAN, W. Te sting Machine Division, Baldwin-Southwark 
I. For mail: 746 Elm , Glen Ellyn, -Corp., Eddystone, Pa. For mail: 4000 Woodland Ave., Drexel Hill, Pa. 
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Hoyr, L. F., Research Chemist, Application Research Division, National oven, K. C., Analyst, Steelworks Research, The Brown- Firth 
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MuNGER, Ww. Assistant Engineer, American: Nepheline_ 
.. Corp., Rochester, N. Y. For mail: 1330 Park Ave., Rochester, N. Y. 
Pons, P. A., Engineer in Charge of Testing Materials, Division of Survey | 
and Construction of Highways, Roads and Bridges, Department of the | 
Interior of Puerto Rico, San Juan, Puerto Rico. For mail: 54% Ponce 
RANDALL, ‘J. F., Welding Engineer, Combustion | Engineering Co., 
K.. Research Engineer, Penn Worsted Philadelphia, Pa. 
For mail: 527 Turner St., Philadelphia, Pa. 
WALKER, J. W., Principal alker 12 1209. Rice Columbia, 


* News items concerning — activities of our 
S member will be welcomed for inclusion in this columa. 


“The medal is for an oustanding ‘one 
tion to chemical engineering literature. 


~ Signal Co., to assume the duties of Technical Director at the Lustre 

A. PRISLEY, formerly Chemist, Wanskuck Co., Providence, f., 


—— Chemical Corp. in Rochester, N. 


tates 
rosse 
4310 


C. FRARY, Director ‘of Research, ‘Aluminum Company of Amer-— 
ica, will receive the 1939 Edward Goodrich Acheson Gold Medal and 
—_ prize from the Electrochemical Society at the fall meeting of 
- the Society. The award is made for distinguished contributions to sail 
_ electrometallurgy of aluminum as well as to other scientific fields. — 
ALFRED SuGaR is now Metallurgist, Monarch Aluminum 
turing Co., Cleveland, Ohio. . He was formerly Metallurgist, U. 
W. A. Wesxey, Assistant ‘Director, Research “Inter- 
a national Nickel Co., Bayonne, N. J., was awarded the American 


Electro-Platers’ Society's annual gold ‘medal at its twenty-seventh 
annual convention in Asbury Park, N. J., 


his paper ae ‘Physical and Uses of of 


JosEPH Marin, formerly Assistant Professor of Engineering | 


Professor of Civil Engineering, Armour Institute of Technology, — 
M. GoopspEED, who was Metallurgist, National Works, Na- 
Tube Co., McKeesport, Pa., has now retired. 
Drake, formerly Bridge Engineer and Builder, G. Hunt 
cae Iron Works Co., Omaha, Nebr., is now Bridge Engineer and Lumber 
Sesoner, Standard Sesoning Society, Omaha, Nebr.” 
ae M. WALSH, who was Refinery Superintendent, Trinidad Cen- 
ooh, tral Oilfields, Ltd., Tabaquite, Trinidad, B.W.1., is now with Masons 
Ltd., Poet of Spain, Trinidad, BWI. 
. Morey, Geophysical Laboratory, Camegie Institution — 
and chairman of the Society's Committee C-14 on Glass 


and Glass Products, was awarded the Honorary Degree of Doctor of — am Central Scientific Co. 


versity, presentation of Doctor. Morey being made by another 
AS.T.M. member, M. E. Holmes, ‘Dean of the College. Dean 
_ Holmes pointed out it was fitting that Alfred University, operating — 
pe outstanding scientific work of Doctor Morey, ‘much of which | has 
been in the field of glass and glass 


Science by the New York State College of Ceramics at Alfred Uni- 


Doren, formerly Construction Engineer, Maine State High- 
Commission, Bridge Division, is now Manager, Univer- 
. D. KLEIN, Jr., is at present with The Sherwin- 
j illiams Co., Aviation Department, Chicago, Ill. He was formerly — 
_ Director of Technical Sales, The Schaefer Varnish Co. » Louisville, Ky. 
ged RICHARD RIMBACH has been appointed Technical Advisor to R. C 
g 4 Foundry Congress, held in London, June 12 to 16 


Enos, President of Standard Steel Spring Co., Coraopolis, Pa. 
, honored H. A. 


Cleveland, Ohio, herd the award of the E. J. Fox 
This j is ; the first time the 


ASTM BULLET 


aS 
Inc., 


rape 
&. A. Lux has left his position as Chief Chemist, General Railway ican Institute of Electrical Engineers for the year beginning August 


_ Graduate School of Engineering, Harvard University, has been elected | 


_ which began on June 1. 


recently, in recognition of eral Electric Co., 


tials, College of Engineering, Rutgers University, is now Associate lV 


Ameri 


Fisher Scientific Co 
as it does a Department of Glass T ‘echnology, should recognize the Kimble Glass Co 


Sargent & Co, E. 
‘The Institute of British Foundrymen, hosts at the International Scientific Glass Apparatus Co 


Test ines, 
ScHWw ARTZ, Manager of Research, National Malleable ond Steel Cast- ing. 


“crete Technician, American Gas al Electric Co. N. 

% Briccs, National Bureau of Standards, Washington, D. C 

1as s been elects eda Fellow in mathemati 1 

Academy of Arts and Sciences. 

Dow replaces C. F. Hirshfeld, as Chief of Re- 
search with The Detroit Edison Co. 
_ P. BOARDMAN, who was Professor of Civil Engineering, and 
‘Director, Station, niversity of Nevada, 


Reno, Nev., has retired. 


H. Bates, Chief, Silicate Products Division, National 


Bureau of Standards, Washington, D. C., has been awarded the 


Turner Gold Medal of the American Concrete Institute. The awatd 
_G. G. BROWN, University of was made for contributions to science, direction of research 


ch and out- 
standing leadership in advancing the intelligent utilization of cement — 
_ F. M. Farmer, Vice-President and Chief Engineer, Electrical Test- 


‘ing Laboratories, New York City, was elected President of the Amer- — 


1939, as announced at the annual meeting of a Institute held 4 


at i 


LLEWELLYN, who retired June 1 as, urch_Enginee 


Hayward- Mills, United States Steel Corp. of Delaware, after nearly 50 years’ servic 


with the corporation, was presented, upon the eve of his retirement — 
from business, with an engrossed resolution of appreciation for his’ 

contribution to the structural steel the Ameri-— 

Insitute of Steel Construction, 

B. WHITMAN, Consulting Eaginesr, ‘Whitman, & 
"Smith, Baltimore, Md., was s recently. appointed to the chairmanship of 
the Maryland State Highw ay Commission; pti 
ALBERT HAERTLEIN, Associate Professor of Civil Engineering, 
- secretary of the Engineering Societies of New England for the year oe 

‘ 


JEFFRIES, Technical Director, "Incandescent Lamp Dept., 
Nela Park, Cleveland, Ohio, has heen elected to 
_ membership in the National Academy of Sciences, membership of — * 
which is limited to 350 members. os Saltanaed is recognized as one oh 
of the highest scientific honors, 


Ohio, was recently appointed Commissioner of the National Battery 
, Inc. His headquarters will be i in t 


tral Tower, Akron : 
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PROFESSIONAL CA 


Engineers, Chemists, Testing Engineers and Testing Laboratories 
IE WAYNE. LABORATORIES) Testing Laboratory 


Chemists _Bacteriologists NSPECTING AND 
‘4 


ol La. Houston, Ter. 


4 7 E. Main St. ‘Waynesboro, Pa. Inspectors at all Leading Industrial Centers 


ELECTRICAL TESTING | | 
LABORATORIES helpful ond desirable. stz,Conzultation, Re arch «ENGINEERS 


Mechanical, and Chemical On this page are announce- | CHEMICAL, PHYSICAL, x. RAY, 
testing and | METALLURGICAL, CEMENT and 


‘ments: by leading organiza-_ CONCRETE LABORATORIES. 
by Tet tions and Ww. Jackson Blvd. CHICAGO, And All Large Cities 


% 


<>, 


ABBOT A 


HANKS, Inc. search, and d consulting w work. | 
ng, Inspecting, Testing TABORATORIES “a 


is, and Laboratories ud 80 WASHINGTON STREET, NEW 
624 Sacramento Street ‘|| Comsulting and Research 


The J. Finck Grave elle Lk: 2 Commercial Lal Laboratory 
Technical microscopy and photomicro- GARRETT & BLAIR: ol 
graphs for Research, Control and Adver- 1836 
tising in the Paint, Paper, Teatile, Chemi- || 
Tests - Work "4 "Analytical: and Consulting Chemists 
cal and Allied "Samplers and Weighers 4 
ef temperature on Insulating and Ney | 


Prospect South th Orange, NB South Ninth 


| 


PATZIGTESTINGIABORATORIES South Florida Test Service 


LOGRA Specializing in exposure. tests of all types for 
INEERING: ON _ PHYSICAL clients in the Paint, Textile, Rubber, Paper, 

ECTROGRAPHIC Metal, Chemical and allied industries; also 

TESTS ANALYSES - RESEARCH RADIOGRAPHIC for testing and research laboratories. 


Moines, lowa | “ 


INSPECTION COMPANY LEDOUX & COMPANY, INC. 


T d Cher Wo Branch Office: 

nspections esting an emical Wor d m West Street, New York, N. Y. 
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